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THREE ELEPHANT BORAX 


W in every growing season, more and more evidence of boron defi- 
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower. 


THREE ELEPHANT BORAX will supply the needed boron. It can be 


obtained from: 


American Cyanamid & Chemical Corp., 
Baltimore, Md. 


Arnold Hoffman & Co., Providence, R. I., 
Philadelphia, Pa. 


Braun Corporation, Los Angeles, Calif. 
A. Daigger & Co., Chicago, III. 


Detroit Soda Products Co., Wyandotte, 
Mich. 


Florida Agricultural Supply Co., Jackson- 
ville and Orlando, Fla. 


Hamblet & Hayes Co., Peabody, Mass. 
The O. Hommel Co., Pittsburgh, Pa. 


Innis Speiden & Co., New York City and 
Gloversville, N. Y. 

Kraft Chemical Co., Inc., Chicago, Il. 

W. B. Lawson, Inc., Cleveland, Ohio 

Marble-Nye Co. Boston and Worcester, 
Mass. 

Thompson Hayward Chemical Co., Kansas 
City, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn. 

Wilson & Geo. Meyer & Co., San Francisco, 
Calif., Seattle, Wash. 

Additional Stocks at Canton, Ohio, Nor- 
folk, Va., Greenville, Tenn., Nashville, 
Tenn., and Wilmington, N. C. 


IN CANADA: 
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont. 


Information and Agricultural Boron References sent free on request. 
Write Direct to: 


AMERICAN POTASH 
& CHEMICAL CORPORATION 


122 EAST 42nd ST. 


NEW YORK CITY 


Pioneer Producers of Muriate of Potash in America 
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Opaque overtones re 


Film Flim Flam 
ees 


WHEN April rains reduce the visibility and becloud the verdant 
scenery, I am much reminded of my seasonal photographic at- 


tempts. 


For no semi-professional amateur can boast of more foggy 


shots and ultra-atmospheric surrealism than this writer can exhibit 
in his galaxy of priceless ghost pictures. 

I expect that if all the roll film of post-card size.I have sent to the 
developer were placed end to end it would make a string of opaque 
overtones considerably longer than the winter we have just experi- 
enced; and bear the same traces of over-exposure. 


Should any curious interviewer wish 
to find the precious secret of my suc- 
cess, I would not be able to inform him 
that my skill with the shutter traces 
back, like so many other wonder boys, 
to youth’s lust for knowledge. As an 
urchin I lacked lust of that kind or 
lustre of any kind. In fact, I never 
owned a camera of my own at any stage 
of my scintillating career. I have always 
been able to prevail upon some well- 
heeled employer to trust me with these 
delicate instruments and furnish me 
with the tripods, flash bulbs, and such 
other complex gadgets that one must 
have to make his victims tremble and 
groan. 


Otherwise, if left to my own re- 
sources for materials and thrown upon 
my own confidence in results, the world 
would have lost some excellent barn- 
yard views and pig-pen panoramas, 
while many farm-paper pages would 
have been blanker than usual. Besides 
which, the Eastman Kodak Company 
would have lost almost as steady a 
customer as Margaret Bourke-White. 
However, beyond being thus associated 
with her on the buying side, the re- 
semblance at once fades out like some 
of my prize bulls. 

Yet to be truthful to my curious in- 
terviewer, let me explain that originally 
I had studied (more or less now and 





then) to be a newspaper cartoonist. I 
nursed this desire during my school- 
days, and disfigured sundry textbooks 
belonging to the Board of Education 
with everything from William Jennings 
Bryan to the Katzenjammer Kids, get- 
ting plaudits from the fair sex for my 
budding talents. 

Nevertheless, the bud got frost-bit- 
ten, and my flair for caricature easily 
found vent in later years with my 
patient employer’s kodaks, leveled at 
notable farm leaders in action or re- 
pose. I dare say, therefore, that I stand 
before you as the only side-tracked and 
frustrated cartoonist who switched his 
skill to the shutter. If proof is wanted, 
ask some of our readers who took me 
for a professional artist, and let me mug 
them without sampling some of my 
previous productions. 

Speaking of personal portraits, there 
happens to be a little human interest 
sidelight worth inserting lest it become 
forgotten in the vast fund of informa- 
tion which I intend to get off my chest. 


HIS refers to the matter of pride 

in having one’s physiognomy 
printed in the family trade journal. It 
concerns the difference in this respect 
between men and women. Men folks 
are crazy to have their pictures appear 
in prominent spots, even if it happens 
to be alongside the ads for piles and 
eczema. Women also possess pride, but 
theirs is the kind which will not permit 
a wandering camera man to catch them 
out scratching in the weedy garden or 
shooing the chickens, with hair askew 
and cheeks begrimed. As for the men, 
you are sure to be successful. They 
will pose on manure spreaders in their 
patched overalls, or on the front porch 
with mother-in-law in Sunday togs—it 
makes no difference just so they pose 
and you snap. 

I figure the men have an idea it’s 
always best to grab at fame while she 
is in the right mood, while the women 
think of face and figure before fame. 
It’s just one of those queer quirks that 
competent observers like myself make 
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due allowance for. Hence, I never 
waste time unloading my cumbrous 
gear when some woman is seen doing 
her home work afield in the w. k. war 
effort. I am aware they get some nice 
factory shots of beautiful dames bend- 
ing over the ding-bats in a shell plant. 
Sure, but please remember that the 
primping room is handier to the lathe 
than it is to the hayfield. So jot it 
down number one in your memo book 
—women like candy, but not candid 
photos. 

Next to the misfortune of having 
one’s photos printed upside down, the 
worst feature of human film art for 
publication is to allow the inspired 
make-up man to insert the wrong name 
under the right picture, and “vice see 
versa.” 

I have had that sad fate every time 
when I spoilt good negatives on some 
misanthrope with little appreciation of 
the ‘freaks of fortune. I have had an 
organizer for one proud agricultural 
society get his picture above the name 
of the president of the rival society, 
and owners of Holsteins mixed up with 
breeders of Polkadot swine. But to get 
some handsome guy’s name under the 
features appertaining and belonging to 
the homeliest drover in the terminal 
stockyards is ill luck indeed. It alien- 
ates his wife’s affections for you from 
that time on forever. It robs you of one 
more convenient stopping place at meal- 
time. (Possibly not so dangerous now, 
owing to ration card requirements.) 


ADD this miscellaneous data so 

that every aspirant to follow my 
upward route in photography will not 
cease to be vigilant even after they send 
the smudges to the engraver. There 
is no end of your troubles until the 
press proof is available. Unlike private 
film fun, your work is public property 
and they expect you to reproduce it or 
tell why. I have spent hours of agony 
trying to compose letters informing re- 
cent victims that the results were not so 
hot, owing to bad light, wrinkled film, 
obstinate or drunken developers, or the 
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wrong phase of the moon. Once you 
pose a person with publicity in view, 
all the ordinary pitfalls common to the 
album variety of photos seem utterly 
insignificant. 

“Oh, well,” you might say at this 
juncture, “the best way out of such a 
pickle is to ask your victims to give you 
one of their own family portraits, and 


let them assume the liability.” Ah, I 
reply in derision, but you have never 
seen the kind of photos one gazes at 
after they have unscrambled the litter 
from the bottom bureau drawer. 
Usually a Pa and Ma shot or a wed- 
ding picture, more or less blotted out 
with time and thumb marks. No en- 
graver would forgive you if you ever— 

But if you imagine that the going is 
tough for the camera reporter trying 
to get plain folks to focus well, maybe 
you'd find it worse if you brought an 
animal or two into the foreground as 
scenic attractions. 

Nine times out of ten when you ask 
a nice old friendly ruralite to lay aside 
the pitchfork long enough to look pleas- 
ant, he'll tell you to “Wait a minute 
til I bring out my pedigree sire!” 

To the uninitiated of the pavements, 
I must explain that he does not wish to 
thrust his honored father into the pano- 
rama, but his idea is to add the local 
color of his calling, plus a little pride 
in his choice of quality bovines. 

Hence you soon find yourself trying 
to change the intended close-up to a 
more cautious distance shot. The rea- 
son is that he seldom leads out the bull 
with a staff and nose-ring, but insists 
on parading his snorting behemoth at 
the end of a frayed and sleazy halter 


5 


rope. Thereupon you mutter some- 
thing about backing up to get more 
background, all done to hide your 
natural inclination to fold up your tri- 
pod and hunt for some nice young 
lambs instead. 

Moreover, it usually takes three per- 
sons to get a decent bull picture—one 
to hold him like the devil, one to rustle 
papers so the bull will hoist his head 
and look perky, and the kodak crank 
to wait his chance to catch the bull 
when his head is up and his tail is 
down—but not the reverse, or you'll 
never get a pictures unless your specialty 
is movies. A sire with his head down 
and his tail up is too much Mexican for 
my nerves. 

After you have exposed a few plates 
in jumpy fashion, aimed in the general 
direction of the man and his pride, you 
are informed that now he wants you to 
get a view or two of his “foundation 
cow.” 

There’s always a foundation cow, 
crumpled of horn, big or barrel, low in 
the back, and magnificent in the mam- 
maries. You're elected to get her pic- 
ture because she led the cow-testing 
association as a heifer, and she’s never 
busted a fence or had the bloat colic 
in her life. 


a her comes a procession. of 
minor milkers and daughters of 
dams galore, and finally they let out a 
whole circus-ring of bouncing calves, 
upsetting your tripod and nearly bust- 
ing your leg and the lens. By that time 
you are getting weary, but they think 
of a good thumping ram which has 
photogenic possibilities, whereat you 
suddenly find yourself completely out 
of film. Remember this form of clever 
evasion because it will be a trustworthy 
escape for you in a long list of awkward 
situations from drooling babies to vi- 
cious pet dogs. 

One other simple form of deception 
is also handy. In case you really do 
not want to waste film these days on 
third-rate subjects, merely go through 

(Turn to page 52) 





Plow-Sole Fertilizers 
Benefit Tomatoes 


Departments of Horticulture and Agronomy’ 


Purdue University Agricultural Experiment Station, Lafayette, Indiana 


HE question has been raised, 

“Should tomatoes be grown on the 
low-fertility soils of southern Indiana?” 
This is beside the point, as there are 
many canning factories in this area and 
thousands of acres of tomatoes are being 
grown on these soils with very low 
yields. In war time when tomato 


juice is needed for fighting boys and 
home-front folks, the real question is, 
“What can be done to increase yields 
on the less fertile soils?” 

We know that a 15-ton tomato crop 
requires about 130 pounds of nitrogen, 
45 pounds of phosphoric acid, and 200 


1 The following made contributions to this inves- 
tigation: R. R. Fraser and J. D. Hartman of the 
Horticultural Department and B. A. Krantz, O. W. 
Luetkemeier, and G. D. Scarseth of the Agronomy 
Department. Journal Paper Number 86 of the 

gricultural Experiment Station. 


Fig. 1. This picture was taken August 11, 1942, at the time of the first picking. 


pounds of potash, or an equivalent of 
about a ton of 6-2-10. However, only 
about one-half of this quantity is re- 
moved from the land in the fruit; the 
remainder is left in the vines and roots. 
Many of the light colored soils of south- 
ern Indiana have been practically ex- 
hausted of available plant nutrients. 
These soils are able to supply only a 
small portion of the plant-food nutrients 
needed to produce a big crop of toma- 
toes; consequently, the grower must 
supply the missing elements. 

The problem is to find an effective 
way to supply the large amount of nu- 
trients needed on these less fertile soils. 
During the past five years, members of 
the Agronomy Department have con- 
ducted considerable research on the use 


Plot 3, which 


received one ton of 10-10-10 on plow, sole and 200 lbs. of 2-16-8 per acre in the row, yielded 
15.2 tons of good quality, tomatoes. Plot 8 received 600 lbs. of 2-16-8 per acre in the row (a 
common fertilizer recommendation for this area) and yielded only 8.7 tons of poor quality 
tomatoes. Plant-tissue tests indicated high nitrates in plot 3 at this date. Late August second 
growth foliage, after the early blight infestation, protected the ripening fruit. Plot 8, which had 
been badly nitrogen-starved since July 22, produced practically no second growth of leaves. The 
unprotected fruit sun-burned and cracked badly. ' 
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of heavy applications of fertilizers to 
corn. In these studies, corn has re- 
sponded well to the plowing under of 
large amounts of fertilizer, even in sea- 
sons of mild drought (3). Many other 
facts about corn fertilization in Indi- 
ana have been learned. Some of these 
findings are: 


1. Fertilizer placed deep on the plow 
sole was available to the plant dur- 
ing moderately dry weather, while 
that placed high in the row was 
not. 

2. Small amounts of fertilizer in the 
row (100-200 pounds) were effec- 
tive as a starter, especially during 
a cool, wet spring. 

3. Side-dressed applications gave er- 
ratic response, good results being 
obtained only when the applica- 
tion was followed immediately by 
a good rain. 

4. Surface applications of fertilizers 
encouraged tremendous weed 
growth in wet seasons and were 
unavailable to plants in dry sea- 
sons. 

5. Nitrogen was usually the first lim- 
iting growth factor in the light 
colored soils of southern Indiana. 

6. Plant-food nutrient balance was 
especially important when large 
amounts of fertilizer were added. 


In the spring of 1942, the Horticul- 
ture and the Agronomy Departments 
started a cooperative tomato fertiliza- 
tion experiment based upon some of 
the facts learned in the corn fertiliza- 
tion studies. The experiment was laid 
out on Vigo silt loam soil located on the 
George Aydelott farm, Brazil, Indiana. 
This soil was very acid (pH 4.8-5.0), 
low in organic matter, and according 
to soil tests was very low in available 
phosphates and medium in potash. 
The field was in corn in 1940 (yield 
about 35 bushels per acre) and was idle 
in 1941. The fertilizer treatments and 
yields are given in Table 1. 

The tomato variety used was Indiana 
Baltimore (locally grown), and the 
usual starter solution was used when 
the seedlings were set out. 








Fig. 2. Fertilizer distributor attachment for a 
plow designed to place the fertilizer in bands 


on the plow sole. This is a picture of the 

original attachment designed by Professor R. 

H. Wileman of the Agricultural Engineering De- 

partment, Purdue University. The attachment 

is being made at present by the International 
Harvester Company. 


In this experiment no variation in the 
time of transplanting was planned. 
However, it happened that the south 
two replicates were set out in the even- 
ing of June 7, and the two north repli- 
cates were transplanted early in the 
morning of June 8, which turned out to 
be a very hot sunny day. The plants 
set in the morning wilted badly. Ac- 
cording to notes taken by Mr. Aydelott 
10 and 20 days after transplanting, “the 
plants set in the evening of June 7 ap- 
peared to be one week ahead of those 
set in the morning of June 8.” We 
believe that the retardation of the morn- 
ing-set plants was due to the effect of 
the hot summer day, although other 
conditions such as overnight storage of 
the seedlings, might also have been a 
factor. However, these weakened 
plants caused a reduction in the yields 
as shown in Table 1. With the excep- 
tion of one replicate of Plot 3, the 
average yields for the first three harvest 
dates from the evening-set plants were 
at least twice as high as from those set 
in the morning. This early advantage 
of the evening-set plants continued 
throughout the season. Table 1 indi- 


cates that the increase in yield of the 
various plow-under treatments over 
Plot 8 was greater in the plots with the 
evening-set seedlings than in those with 
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morning-set plants. Plot 8 received 600 
pounds per acre of 2-16-8 in the row. 
This is a common fertilizer recom- 
mendation in this area. 

Treatments 2 and 3, in which the 
three nutrients were supplied in bal- 
anced quantities and where a starter 
was used, gave the highest yields. 
When any one of the nutrient elements 
was omitted, the yield was depressed 
significantly. In the plots with “eve- 
ning-set” plants where early growth was 
good, the omission of plowed-under 
nitrogen (Plots 1 and 8) depressed the 
yield about 6.5 tons; when plowed- 
under phosphorus was omitted (Plot 
6), the yield was depressed about 2.7 
tons; when the starter fertilizer was 


omitted (Plot 7), the yield was de- 









TABLE 1.—YIELDS OF MARKETABLE TOMATOES ON V1GO S1tt LOAM, GEORGE AYDELOTT 
FarM, CARBON, INDIANA, AS RELATED TO A COMMON FERTILIZER APPLICATION, 
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pressed about 2.6 tons. Although the 
soil test showed a medium amount of 
available potash in the spring, the yield 
was reduced about 1.8 tons when the 
plowed-under potash was omitted 
(Plot 5) and the quality of the tomatoes 
was poor. The differential response 
was similar in the plots with the 
“morning-set” plants, although, as 
would be expected, the magnitude was 
not as great. 

There was considerable early blight 
(Macrosporium solani) on all treat- 
ments. Dr. H. R. Thomas of the 
Botany Department inspected the field 
and stated that the degree of infesta- 
tion was about the same on all plots. 
However, the plots without plowed- 
(Turn to page 44) 


Pitot No. 8, AND TO VARIOUS MIXTURES OF NITROGEN, PHOSPHATE, AND POTASH 


APPLIED ON THE PLOW SOLE. 





Fertilizer 
Treat-| added in bands 
on plow sole 


Row 
fertilizer 



















Marketable yields* 





Average* 


North replicates|South replicates 
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Tons Tons Tons 
Tons |. Tons |. Tons |. 
a increase increase increase 
ay per per per 
eal over anit over ous over 
Mixture No. 8? No. 8? No. 8? 
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Significant difference 









2.72 





1 0-10-10 200: 2-16-8 7.92 -63 8.52 |—0.24 8.22 0.19 
2 5-10-10 200: 2-16-8 | 10.86 | 3.57 | 15.39 6.63 | 13.13 5.10 
3  |10—10-10 200: 2-16-8 | 12.00 | 4.71 | 15.17 6.41 | 13.58 5.55 
4 5-10— 5 200: 2-16-8 | 11.58 | 4.29 | 14.36 5.60 | 12.97 | 4.94 
5 5-10— 0 200: 2-16-8 | 9.29 2.00 | 13.47 | 4.71 | 11.38 3.35 
6 5- 0-10 200: 2-16-8 9.50 2.21 | 12.56 | 3.80] 11.02 2.99 
7 5-10-10 None 10.41 3.12 | 12.65 | 3.89] 11.52 | 3.49 
8 ate: Sarees 600: 2-16-8 eS PER al ee es Miereags ft Ses 





.92 1.92 


to 
~] 
to 
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2.72 





The rainfall was excessive in the early summer. 


Cyanamid nitrogen used for the plow-sole fertilizers. 


Ammonium sulp 


te nitrogen used for the row fertilizers. 


The average number of plants which had green fruit at frost time, September 26, for treatments 1-8 


respectively were: 2.0, 8.8, | 
1 Average of two replications. 
2 Plot 


the two north rep’ 7 
The plants set in the mornin 
those set in the evening. We 


0. 8 received the fertilizer treatment that is commonly recommended for this area. 

% The tomato plants on the two south replicates were transplanted in the evening of June 7. 
licates were set in the morning of June 8, which turned out to be a very hot, sunny day. 

wilted badly and ap ed to 

lieve that the retar 


15.8, 9.5, 5.3, 5.3, 9.5, and 0.5 plants per plot. 


Those on 


be retarded a week or more in contrast to 


tion of the morning-set plants was due to the effect 


of the hot summer day; however, other conditions such as overnight storage of the seedlings, might also 


have been a factor. 
4 Average of the four replicates (includes the two ‘“‘morning set’? replicates which had wilted badly 


and were physiologically upset (see footnote No. 3), as well as the two “evening set” replicates which 
appeared to har cally 


ve good growth). 





















Fertilizing Tung ‘Trees 
By Leaf Analysis 


By Matthew Drosdoff 


Associate Soil Technologist, Bureau of Plant Industry, U. S. D. A. 


HE tung tree (Aleurices fordii) is 

a new crop in the South and one 
which is of particular interest during 
the present emergency. The tree bears 
nuts from which tung oil is obtained by 
pressing the kernels after the hulls have 
been removed. This oil is one of the 
most valuable of the fixed drying oils. 
It dries more rapidly than linseed oil 
and is used extensively in the paint, 
varnish, and other industries because of 
the water-resisting properties it imparts 
to the covered surfaces. Because of the 
anticipated shortage of vegetable drying 
oils during this war, particular attention 
is being given to domestic production. 
Tung oil has been declared a critical 
and strategic material because of its 
many important uses in connection with 
the war effort. 

The United States has been depend- 
ent on China, the native habitat of the 
tung tree, for its supply of tung oil. 
Imports averaged over 100 million 
pounds a year from 1930 to 1941, when 
imports practically ceased. In_ this 
country, the first seeds were planted in 
1905 and the first large commercial 
orchard in 1924. There has been a 
great expansion in the acreage of this 
crop in the past few years, and it is 
estimated now that about 200,000 acres 
have been planted. Most of this acreage 
lies in a narrow belt from 50 to 100 
miles wide along the Gulf coast from 
eastern Texas to Florida, including 
about the northern one-fourth of 
Florida. About five million pounds of 
tung oil were produced in this country 
in 1941 from the 1940 crop, and about 
three and one-half million pounds in 


1942 from the 1941 crop. It is esti- 
mated that the 1942 crop will yield eight 
million pounds of oil. 

As tung is a relatively new crop, there 
is much to be learned about its specific 
nutrient requirements. One of the most 
promising methods of approaching this 
problem is through the study of leaf 
analyses as correlated with soil analyses 
and the performance of the tree. In 
recent years, leaf analysis has come into 
extensive use with many of the tree 
crops as an aid in diagnosing fertilizer 
requirements. In the present discus- 
sion, leaf analysis refers to the quantita- 
tive determination of the mineral ele- 
ments and nitrogen, and should not be 





Five-year-old tung orchard in blossom. 











Potash-deficiency symptoms in tung leaves; in- 
terveinal necrosis above, and chlorosis below. 


confused with certain plant tissue tests 
in which only a rough quantitative esti- 
mate of the various elements is made. 

There are certain advantages to be 
derived from leaf analyses which make 
them valuable in supplementing and in 
interpreting results obtained from field 
plots, greenhouse tests, and soil analyses. 
As an illustration, suppose that in a 
field plot experiment it is found that the 
trees do not respond to applications of 
phosphate and it is further found by a 
soil test that the soil is high in available 
phosphate. The conclusion might be 
drawn that the trees do not respond to 
phosphate because sufficient phosphate 
is already available in the soil. This 
conclusion might be erroneous. Sufh- 
cient soluble phosphate may be present 
in the soil, but due to certain adverse 
soil conditions, such as poor aeration 
and drainage, the tree roots might not 
have been able to absorb the available 
phosphate. Or it might be that the 
presence of other ions inhibit the uptake 
and assimilation of the phosphate. Un- 
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der such conditions leaf analyses would 
be of particular help in the interpreta- 
tion of the results. 

Plant symptoms have been a great 
help in the diagnosis of deficiencies and 
toxicities due to certain mineral ele- 
ments. With a new crop, however, 
there is the problem of determining 
what element or elements are respon- 
sible for abnormal foliage conditions ob- 
served in the field. In the event that 
no clues are available from previous 
greenhouse or field experiments, the 
usual method of diagnosis is to use a 
variety of fertilizer treatments and de- 
termine which treatment corrects the 
trouble. A relatively long period of 
time, sometimes as much as two years 
or more, may be required to solve the 
problem with tree crops. Leaf analyses 
can furnish leads for setting up the field 
trials or may even answer the question 
directly. A recent example of this is 
cited below. 

In the early part of August 1941, the 
attention of the author was called to an 
area in a large tung orchard at Capps, 
Florida, which was severely affected 
with interveinal chlorosis and necrosis 
of the leaves. Sample of leaves were 
collected from the affected area and an 
adjacent area in which the leaves ap- 
peared normal and were analyzed for 
the various mineral constituents. An 
outstanding feature of these analyses 
was the low content of potassium in the 
affected leaves, amounting to .35 per 
cent on a dry-matter basis, as compared 
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Nursery tung trees, 6 months old. 


with .64 per cent in the normal appear- 
ing leaves. Even the normal is low, 
however, in comparison with the com- 
position of tung leaves well supplied 
with potassium. There was not sufh- 
cient time left in the growing season 
that year to determine if the trees would 
respond to potash fertilizer. It was 
thought, however, that the evidence 
from the leaf analyses was sufficiently 
definite to warrant recommending in- 
creased potash fertilization to the 
grower. Meanwhile it was found that 
the trees in other orchards in southern 
Georgia and western Florida were af- 
fected with the same symptoms. Leaf 
analyses of samples collected from these 
trees all indicated a potassium def- 
ciency. In general, it was found that 
normal leaves contained from .7 to over 
1.2 per cent of potassium, and those 
from trees indicating potassium defi- 
ciency contained less than .6 per cent. 

During the 1942 season, field ferti- 
lizer trials were established in the af- 
fected area at Capps, Florida, and the 
results to date verify the conclusions 
arrived at from the leaf analyses. The 
trees treated with a sufficient amount 
of muriate of potash do not show the 
leaf pattern caused by a deficiency of 


potassium, whereas the check trees do. 

Although the use of plant symptoms 
has been of great value in the diagnosis 
of certain deficiencies and toxicities, it 
should be kept in mind that the symp- 
toms appear after the nutritional dis- 
order is established. The plant has 
already suffered considerably by the 
time abnormal foliage conditions de- 
velop. With annual crops, the defici- 
encies indicated by plant symptoms 
may be remedied in a relatively short 
time by fertilizer applications and per- 
haps the current crop will not have 
been affected greatly. With tree crops, 
however, certain elements are taken up 
slowly and once a deficiency symptom 
appears, it may take a year or more be- 
fore the nutritional disorder can be 
completely corrected by fertilizer appli- 
cations. Here, then, is one of the most 
important functions of leaf analysis; 
to anticipate the nutrient requirements 
of the trees under different soil condi- 
tions before the appearance of any 
symptoms in the plant. 

Often plant symptoms are difficult tc 
diagnose without supplementary data. 
For example, with some plants it has 
been found that under controlled condi- 
tions in the greenhouse nitrogen-defi- 
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ciency symptoms are similar to potas- 
sium-deficiency symptoms in certain 
stages. This is due to the recognized 
fact that potassium is essential in nitrate 
reduction and the condensation of the 
simpler nitrogen compounds into the 
more complex. A lack of potassium, 
then, might physiologically result in a 
nitrogen deficiency. Leaf analyses in 
such a case would be invaluable for 
an adequate interpretation of the leaf 
symptoms. In order to properly inter- 
pret leaf analyses, it is necessary to have 
as a background a large number of 
analyses of leaves from trees growing 
under a wide variety of soil conditions. 
It is necessary to know the seasonal 
trends in leaf composition as well as the 
differences due to the age of the leaf. 
By taking into consideration the various 
factors which affect the composition of 
the leaves and by observing the general 
condition of the tree, leaf analysis can 
be a very useful tool for getting at the 
fertilizer requirements of the tung tree. 
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and also considering a number of other 
analyses of tung leaves which have 
been made in this laboratory, the values 
for the Lamont, Florida, orchard might 
be considered as desirable nutritional 
levels. It is possible, however, that the 
phosphorus content of the leaves is 
slightly lower than is desirable. The 
manganese value indicates that there is 
probably considerable luxury consump- 
tion of this element. With these ex- 
ceptions, the average leaf content of the 
various mineral elements and nitrogen 
appears to be what one might expect 
in leaves from normal, healthy tung 
trees. This correlates with the actual 
growth and production of this orchard. 
The trees are healthy and vigorous and 
have not shown any deficiency symp- 
toms. Soil analyses also indicate that 


this orchard has a relatively high level 
of fertility.. It is recognized as one of 
the highest producing tung orchards 
in the United States. 

In general, the trees in the orchard 


TABLE 1.—AVERAGE CHEMICAL COMPOSITION OF BASAL TUNG LEAVES COLLECTED IN 
1941 rromM THREE BEARING ORCHARDS ON DIFFERENT SOIL TYPES 


Orchard 
Location 


Ruston fine sandy 
loam 

Predominantly 
Fla. Norfolk fine sand 

Pine Grove, Pheba fine sandy 
La. loam 


Lamont, Fla. 


Morriston, 


Table 1 gives the average chemical 
composition of tung leaves for the 1941 
season from three orchards in the tung 
belt, located on different soil types and 
maintained under different systems of 
orchard management. The fertilizer 
program for the three orchards has been 
essentially the same for the past three 
years. About 300 lbs. per acre of a 
fertilizer having an average composi- 
tion of 8-8-6 haye been applied each 
year. 

On the basis of these leaf analyses, 


Constituents on a Dry-Matter Basis 

















at Morriston, Florida, have a lower 
content of mineral elements and nitro- 
gen than the Lamont orchard. The 
manganese content is especially low and 
manganese-deficiency symptoms have 
been commonly observed in - this 
orchard. It would seem desirable to 
supply the trees in this orchard with 
more manganese. Nitrogen and po- 
tassium are also somewhat low and 
probably should be maintained at a 
higher level. 

The orchard at Pine Grove, Louisi- 
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A storage barn filled with 


ana, on the basis of the leaf analyses, 
would appear to have a relatively low 
level of fertility. The leaf content is 
especially low in nitrogen, phosphorus, 
and potassium. Soluble phosphate on 
this soil as determined by the Truog 
method runs less than 10 lbs. per acre. 
On the basis of these analyses, it would 
appear that the trees in this orchard 
ought to. receive considerably more 
nitrogen, phosphorus, and potassium. 
The soil in this orchard, however, is 
imperfectly drained, and the restricted 
aeration may prevent an adequate ab- 
sorption of certain nutrient elements 
even though they may be present in 
the soil. Were this soil better aerated 
and drained, the fertilizer used might 
have been sufficient to meet the needs 
of the trees. 

In some areas of the tung belt cer- 
tain of the minor elements, especially 
zinc and manganese, are necessary in 
the fertilizer program for a successful 
tung orchard. Practically every com- 
mercial tung grower in Florida uses 
zinc sulfate regularly and in addition 
many of them use manganese sulfate. 
Recent work indicates that copper also 
is needed in many of the orchards. 
Samples of leaves showing symptoms 








the harvested tung fruit. 


of zinc deficiency usually contain less 
than 10 p. p. m. of zinc. In an area 
where zinc deficiency is suspected, leaf 
analyses would be helpful in determin- 
ing the necessity of applying zinc. 

Trees deficient in manganese have 
been found to contain usually less than 
30 p. p. m. of manganese in the mid- 
shoot leaves early in the season. Be- 
tween 30 and 50 p. p. m. is the border- 
line, and those trees with leaves con- 
taining more than 50 p. p. m. are prob- 
ably sufficiently supplied with manga- 
nese for normal growth. 

Analyses of leaves from various or- 
chards in the tung belt have indicated 
a wide variation in the nutritional levels 
of the trees, and one of the important 
factors causing this variation is the soil 
type. It is difficult, therefore, to make 
a blanket fertilizer recommendation 
that will apply for all conditions. In 
general, however, a fertilizer having a 
formula in the neighborhood of 6-8-6 
and applied at the rate of about one 
pound per tree for each year of age of 
the tree should be satisfactory up to 
full maturity. A five-year-old tree, 
then, would get five pounds of ferti- 
lizer. Trees on highly leached sandy 
(Turn to page 49) 









Potassium-Boron 
Relations in Plants’ 
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Introductory Note 






The Departments of Soils and Plant Physiology of the New Jersey Agri- 
cultural Experiment Station are cooperating in a study of the boron needs 
of the crop plants of the State. The Soils Department is concerned with 
determining the extent to which a lack of boron in the soils of the State 
limits crop yields, and the Plant Physiology Department is trying to find 
out more about the part boron plays in the nutrition of plants. 

The work with soils indicates that a considerable percentage of the 
New Jersey soils are deficient in boron, and that applications of borax to 
such soils have markedly beneficial effects on the crop plants growing on 
them. The earlier work in plant physiology showed that boron plays 
a highly important part in the calcium nutrition of the plant. The report 
that follows indicates that the rate of absorption of boron by plants is 
increased with increasing supplies of available potassium, and that where 
both boron and potassium are available in abundance so much boron is 
taken up by the plant as to cause marked toxicity. 
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HIS laboratory has long been con-_ relationship exists between potassium 


cerned with a study of the inter- 
relations of the several mineral ele- 
ments required for the nutrition of 
plants. No one element operates inde- 
pendently of the other elements but in 
conjunction with them. Thus in studies 
of the relationship that exists between 
calcium and boron in plants, it has been 
found (2, 3, 8) that boron plays a highly 
important part in keeping the calcium 
of the plant in active and usable form. 
In the absence of an adequate supply 
of boron, a lack of available calcium be- 
comes a limiting factor in plant growth. 
It seemed probable that some similar 





1 Journal Series paper of the New Jersey Agri- 
cultural Experiment Station, Rutgers University, 
Department of Plant Physiology. 


and boron, and this has been suggested 
by three independent investigators. 
Saru (5) concluded, from experiments 
with sugar beets, that boron played a 
part in regulating the potassium-cal- 
cium ratio in plants. She pointed out 
that increased rates of application of 
potash salts tended to reduce the occur- 
rence of boron-deficiency diseases. 
White-Stevens (7), working with 
boron-deficient soils, found that when 
the amount of potash applied greatly 
exceeded that needed by the crop, 
boron-deficiency symptoms developed, 
particularly with plants having a high 
boron requirement. Purvis and Hanna 
(4), also working with soils low in 
boron, showed that boron-deficiency 
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Fig. 1. Diagram showing boron and potassium treatments and 
Shaded areas on 
the left and those on the right indicate boron deficiency and 


general experimental set-up for tomato series. 


boron toxicity, respectively. 


symptoms were intensified by increas- 
ing rates of application of potash fer- 
tilizers. Accordingly, it was decided to 
make a careful study of the effect of 
variation in the amounts of potassium 
in the nutrient solution on the boron 
nutrition of two plants, tomatoes and 
corn. 

The plants for this study were grown 
in sand culture, and the nutrient solu- 
tion was supplied by the continuous 
flow method (6). Seedlings were ger- 
minated in sand and transplanted to 
the experimental pots when they had 
attained the desired stage of develop- 
ment. After transplanting, all cultures 
were supplied with a standard nutrient 
solution including trace elements, until 
the plants were well established and 
growing vigorously. For corn, this 
period covered an interval of about 10 
days after transplanting and for toma- 
toes, about two weeks. 

The experimental series consisted of 
30 cultures of corn and 30 of tomatoes. 
The boron and potassium treatment for 
each culture and the general experi- 
mental set-up are shown in the diagram 
of Fig. 1. For the sake of convenience 
in discussion the cultures have been 


numbered 1 to 30 as indicated. The 
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Boron treatments were such 
Toxicity 


i ZA st ol a ll 
Cah sl ll 


that plants were grown 
at six boron levels, 0, 
0.125, 0.25, 0.5, 1.0 and 
3.0 p.p.m., at each of 
which five cultures were 
grown at potassium lev- 
els as follows: 5, 25, 50, 
100 and 200 p.p.m. 
Thus, for each level of 
boron there were five 
levels of potassium; and 
conversely, for each level 
of potassium there were 
six levels of boron. Each 
culture was run in du- 
plicate. Treatments 
were maintained until 
well-defined deficiency 
and toxicity symptoms 
were apparent. 

Definite boron defi- 
ciency symptoms de- 
veloped on the tomato plants in cul- 
ture number 5, supplied with a nutrient 
solution containing 0 p.p.m. boron and 
200 p.p.m. potassium, 7 days after they 
were placed on treatment. Deficiency 
symptoms appeared last on the plants 
of culture number 1, which were sup- 
plied with a solution containing 0 
p-p.m. boron and 5 p.p.m. potassium. 
Symptoms could not be detected on the 
plants in culture number 1 until 14 days 
after treatments were begun. The sev- 
erity of the boron deficiency symptoms 
on the plants supplied with 0.0 p.p.m. 
boron in the nutrient solution increased 
with increase in potassium concentra- 
tion in the substrate.? This behavior is 
illustrated in Fig. 1. The shaded area 
in cultures 1 to 5 inclusive indicates 
boron deficiency, and the double shad- 
ing indicates the relative severity of the 
deficiency symptoms. The deficiency 
was most severe on the plants in cul- 
ture number 5, and decreased in severity 
in culture 4, 3, 2, and 1 in the order 
of decreasing potassium concentrations, 
and this is illustrated diagrammatically 
by the proportion of the area which is 

2The word “‘substrate’’ refers to the nutrient 


solution and the sand to which it was being applied 
and in which the plant was growing. 
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double- hatched in the respective 
squares. The boron deficiency symp- 
toms were least severe on the plants in 
culture number 1. This clearly indi- 
cates that in boron-deficient substrates 
severe symptoms (injury) may be ex- 
pected when potassium is present in rel- 
atively high concentration, particularly 
when present in excess of that required 
by the plant for vigorous growth. 
Boron toxicity was apparent on all of 
the plants that were supplied with a 
solution containing 3.0 p.p.m. boron. 
Toxicity. appeared first, however, on 
those plants which received high potas- 
sium. Slight toxicity symptoms also 
developed on all plants that received 
1.0 p.p.m. of boron, except those of cul- 
ture number 21 supplied with 5 p.p.m. 
potassium. The toxicity on the plants 
supplied with high concentrations of 
boron increased in severity with in- 
crease in potassium concentration in the 
substrate as indicated in Fig. 1. The 
shaded area in cultures 22 to 30 inclu- 
sive indicates boron toxicity, and the 
double shading indicates the relative 
severity of the toxicity symptoms in the 
respective cultures. The toxicity symp- 
toms were most severe on the plants in 
cultures 25, 29, and 30, and decreased 
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Fig. 2. Diagram showing boron and potassium treatments and 
Shaded areas on the 


general experimental set-up for corn series. 


left and those on the right indicate boron deficiency and boron 
toxicity, respectively. 
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in severity in the other cultures in the 
order of decreasing potassium concen- 
tration and in proportion to the area 
that is double hatched in the squares 
representing the respective cultures. It 
was evident that boron toxicity symp- 
toms at high boron levels, like deficiency 
symptoms at low boron levels, are pro- 
gressively accentuated with increasing 
potassium concentrations in the nutrient 
substrate. As indicated in the diagram 
of Fig. 1, no symptoms of either boron 
toxicity or deficiency occurred at any 
potassium level here used within the 
range of boron concentrations from 
0.125 p.p.m. to 0.5 p.p.m. Within this 
range of boron concentrations all cul- 
tures produced vigorous, healthy plants, 
and the several cultures did not show 
any pronounced differences in dry 
weight yields. Potassium deficiency 
symptoms developed only on those 
plants that received 5 p.p.m. potassium. 

With corn, as with tomatoes, boron 
deficiency symptoms of the plants that 
were supplied with a nutrient solution 
containing 0 p.p.m. boron, increased in 
severity with increase in potassium con- 
centration in the substrate. However, 
this progressive severity was not nearly 
so pronounced in the corn series as it 
was in the tomato series. 
As shown in Fig. 2, 
boron deficiency symp- 
toms developed in all 
the plants in cultures 1 
to 5 inclusive. Boron 
toxicity symptoms failed 
to develop on any of the 
corn plants. Those 
which received 3.0 p.p.m. 
of boron produced the 
highest yields. Slight 
potassium deficiency 
symptoms developed in 
all plants at the potas- 
sium level of 5.0 p.p.m. 

At the end of the ex- 
perimental period the 
plants were harvested 
for quantitative analysis 
of boron. In an attempt 
to differentiate between 

(Turn to page 45) 











Indiana’s 1942 


Tomato Champion 


By Roscoe Fraser 


Horticulture Department, Purdue University, Fafayette, Indiana 


RANK BLACKER, Clark’s Hill, 

Tippecanoe County, Indiana, cer- 
tainly did his share last year to help 
win the war. He raised enough to- 
matoes on his field of 5.65 acres to pro- 
vide for the needs of 4,946 men in the 
armed forces, based on a report from 
the Quartermaster’s Division that it 
takes one 34-pound hamper per man, 
per year. His yield was 14.882 tons 
per acre. 

Mr. Blacker, who is a tenant on the 
farm of I. D. Mayer, a member of the 
Purdue Agricultural engineering staff, 
won the State Championship in the 
Indiana U. S. Won Tomato Club. This 
club is sponsored by Purdue Univer- 
sity, Indiana Canners’ Association, and 
the Indiana State Vegetable Growers’ 
Association. The club is composed of 
tomato growers who sell tomatoes on 
a grade basis to canning companies. 

This was Mr. Blacker’s third year to 
grow tomatoes, but the first year for 
him to try direct seeding. At first he 
was so discouraged with the results that 
he seriously considered plowing up the 
field and replanting it with Southern 
grown plants; but since it was so late 
in the season, he was persuaded to 
give up the replanting idea and to give 
the seeds a little more time. It is doubt- 
ful, after his 1942 harvest, if he would 
ever consider anything but direct seed- 
ing. 

The field Mr. Blacker chose for his 
tomato venture had been in alfalfa and 
timothy sod for three years previous to 
the tomato crop. During the last two 
years it was used as a hog pasture, and 
in the fall of 1941, 600 yearling lambs 





Frank Blacker and the device with which he 
seeded his tomatoes direct in the field. 


were fed on it. Prior to plowing it, 
about April first, 10 tons more of sheep 
manure per acre were spread on the 
field. 

The field was plowed 8 to 10 inches 
deep, then a float with a cultipacker 
was used, followed by a disc. The 
ground was harrowed just before the 
seeding began on May 8. The seeding 
was done with two Iron King garden 
seeders fastened rigidly together and 
hitched behind a tractor corn planter. 
The seeders sowed the seed % of an 
inch deep directly over the fertilizer, 
which was nlaced in bands six inches 
(Turn to page 51) 










Permanent Pastures 


Need Help 


By R. Y. Bailey 


Chief, Regional Agronomy Division, Soil Conservation Service, Spartanburg, S. C. 


ROBABLY at no other time in 

history has livestock production 
been of so much interest to Southern 
farmers as it is today. They want to do 
their part by producing the maximum 
amount of meat and milk to feed the 
men in the armed forces. In many in- 
stances, farmers have a personal interest 
in food production because their boys 
are fighting on foreign fields. They 
want to make sure that the home farm 
backs these boys by producing the food 
they need. 

Permanent pastures are important in 
livestock production, but farmers in the 
Southeast are learning that permanent 
pastures alone are not enough. All too 
often farmers have seen their dairy 


cows decline in milk production be- 
cause the pasture failed during periods 
of drought. Others have seen beef 
cattle lose weight when they should 
have been gaining. These losses during 
periods of drought sometimes seriously 
reduce the total annual milk produc- 
tion of dairy cows or the final weight 
of beef animals. 

Most parts of the Southeast have 
above 40 inches of annual rainfall. 
This is enough moisture to keep pas- 
tures in good condition from early 
spring until frost, if it were properly 
distributed. Distribution is such, how- 
ever, that often there are periods, par- 
ticularly in the spring and in the late 
summer and fall, when there is a serious 


When the pasture in the background failed during a summer drought, this Florida farmer was 
ready with kudzu. His pasture was given needed rest and beef cattle were kept in good condition. 
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Sericea lespedeza growing on dry upland in Georgia was still furnishing plenty of feed after 
the permanent pasture failed because of prolonged drought in May 1941. 


deficiency of moisture that reduces the 
growth and the palatability of the 
grasses and legumes in a permanent 
pasture sod. As a result, livestock fail 
to get enough feed to maintain satis- 
factory rates of gain in weight or milk 
production. 

Fluctuation in the amount of feed 
that a pasture will produce makes it 
difficult to stock a permanent pasture 
properly, if no other sources of grazing 
are available to supplement the pastures. 
If enough cattle are kept to graze a 
pasture properly during the peak of its 
production, the grass will be grazed too 
closely during periods of drought. If, 
on the other hand, the number of live- 
stock is reduced to what the pasture 
will support during periods of severe 
drought, much of the grass will not be 
utilized during more favorable periods. 
As a result, grass will be wasted and 
may become coarse and unpalatable. 
Also, the farm may not support as 
many livestock as it should. 

An increasing number of farmers are 
developing well-planned grazing pro- 
grams which allow them to keep as 
many head of stock as their permanent 
pastures will support under the most 


favorable conditions, and are still keep- 
ing their stock in good condition during 
the entire grazing season. They are 
doing this by providing other sources 
of grazing for the dry periods when 
their permanent pastures fail. They are 
able to keep their cows in full produc- 
tion during the entire season or to keep 
beef animals gaining steadily through- 
out the season. They also are able to 
manage their permanent pastures prop- 
erly so that legumes and grasses are 
allowed to make plenty of seed to insure 
good stands the following year. 

White Dutch clover is one of the best 
winter legumes, particularly for low- 
land pasture. In much of the South- 
east, white Dutch clover grows as a 
reseeding annual. The stand of plants 
is severely thinned during prolonged 
periods of dry, hot. summer weather. 
If sufficient seed is matured and left on 
the ground, seedling plants come up the 
following fall and are ready for grazing 
late in the winter. Extremely close 
grazing in the spring often reduces the 
production of clover seed to such an 
extent that there is not enough seed on 
the ground for a satisfactory stand the 
following fall. 
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Joe Hawkins, Rome, Ga., is proud of his young Hereford bull and his 43-acre lowland pasture. 
The 12-acre field in the right background is in kudzu, which is used for pasture when the 
lowland pasture needs a rest. 


Dallis grass is one of the best grasses 
in many parts of the Southeast. It is 
high in palatability and is frequently 
grazed so closely that it does not pro- 
duce enough seed to develop a satis- 
factory stand; whereas, Bermuda or 
other grasses may actually be under- 
grazed. If a season of extremely close 
grazing is followed by a severe winter 
that results in a high percentage of the 
old tufts of grass being killed com- 
pletely by cold, the stand of Dallis grass 
may be thinned to such an extent that 
it becomes of little importance in the 
pasture sod. 

Where a grazing program provides 
for other types of grazing to supple- 
ment the permanent pasture, it is pos- 
sible to remove stock for a few weeks 
in the spring so that white Dutch clover 
may produce seed and again in the 
summer to allow Dallis grass to mature 
a crop of seed needed to maintain 
stands. After the seed is mature, the 
pasture may be mowed to control weeds 
and to allow the grass to come back 
fresh and tender. As a result, cattle 
make better gains when returned to the 
permanent pasture. 

On a large percentage of farms in 


the Southeast, there is lowland that is 
well adapted to permanent pasture. 
This lowland is usually flanked by 
steep slopes that are too dry, and often 
too severely eroded, for permanent pas- 
ture. Under proper planning, this low- 
land is prepared, limed, fertilized, and 
seeded to an appropriate mixture of 
grasses and legumes. The steep upland 
on one side is planted to sericea lespe- 
deza for spring grazing when condi- 
tions are such that it is needed. When 
conditions are so favorable that the 
sericea is not needed for grazing, it is 
harvested for hay. Steep upland on the 
other side of the permanent pasture is 
planted to kudzu for summer and fall 
grazing when the permanent pasture 
needs relief. If seasons are so favorable 
that the kudzu is not needed for graz- 
ing during the summer or fall, it may 
be either mowed for hay or grazed 
during the late fall and early winter 
after the leaves are killed by frost. 
There has been considerable differ- 
ence of opinion about the value of seri- 
cea for grazing. Palatability of sericea 
is not as high as that of most other 
grazing crops, but cattle and work 
stock are grazing it on a large number 
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of farms. Best results are obtained 
where grazing is started when the 
plants are only a few inches high. Re- 
sults have usually been unsatisfactory 
where stock was turned on sericea when 
plants were more than six inches high. 
Sericea is usually ready for grazing by 
the first of May, when permanent pas- 
tures are off. 

W. T. Robinson, Greer, S. C., has 
several acres of steep land in sericea 
lespedeza on which he pastures several 
head of cattle throughout the entire 
grazing season. Even though his cattle 
have access to no other pasture, they are 
kept in moderately good condition on 
the sericea pasture. Most farmers who 
have had experience with it prefer to 
use sericea in connection with other 
kinds of pastures. 

Kudzu is giving highly satisfactory 
results when grazed properly. There 
has been a tendency to overgraze 
kudzu, especially where only a small 
acreage was available. Kudzu does not 
begin to grow as early in the spring as 
sericea; therefore, is not adapted to 
early spring grazing. It is usually 
ready for grazing by the first or the 
middle of June and may be grazed until 
frost. No definite rule can be laid 
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down fot the proper rate of grazing 
kudzu. Farmers who have waited until 
it made enough growth for a cutting 
of hay and have then regulated the rate 
of grazing, so as to keep the ground 
well covered with green foliage, have 
maintained good stands. 

Kudzu has been used successfully as 
a grazing crop for cattle, hogs, and 
work stock. During the spring of 1942, 
V. C. Whitlock, Route 2, Columbus, 
Miss., turned his 22 dairy cows on a 
2¥%-acre kudzu patch when dry weather 
reduced the grazing on his pasture. He 
kept the cows on the kudzu during the 
night and turned them back on the pas- 
ture during the day. 

During the three weeks the cows 
were on the kudzu, Mr. Whitlock says 
his milk production for the 15 head he 
was milking increased 29 per cent. At 
the end of the three weeks rains revived 
the permanent pasture. Mr. Whitlock 
admits the: kudzu was grazed closely, 
but a few weeks later he said it was 
making vigorous growth. “Kudzu 
beats anything for producing milk I’ve 
ever seen and I’m increasing my acreage 
as rapidly as possible,’ Mr. Whitlock 
said. He planted the first 24 acres of 
kudzu in following the conservation 





Fall-sown barley is furnishing green feed for dairy cows on a North Carolina farm. 
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plan developed for his farm by the 
Lowndes County soil conservation dis- 
trict. 

Joe Hawkins, Route 1, Rome, Ga., 
is developing a grazing program as a 
part of the conservation plan being de- 
veloped on his farm in cooperation with 
the Coosa River soil conservation dis- 
trict. He has developed a 43-acre bot- 
tomland pasture. He limed and fertil- 
ized the pasture and seeded it to 
adapted pasture grasses and legumes. 
Kudzu for temporary grazing was 
planted on 12 acres of steep land ad- 
joining the pasture. During the spring 
and early summer of 1942, the 43-acre 
pasture furnished grazing for 58 head 
of cattle without supplemental feed, 
except for a few milk cows that were 
given extra feed. Later in the season 
when the pasture became less produc- 
tive, Mr. Hawkins used the 12 acres of 
kudzu for supplemental grazing. 


Planned Grazing 


“Last year, after grazing 40 head of 
cattle on the pasture all summer, with 
supplemental grazing furnished by the 
kudzu, we cut five large stacks and two 
wagon loads of hay from the pasture,” 
Mr. Hawkins said. 

Beginning with a 2'4-acre seed patch 
of sericea lespedeza in 1939, Mr. Haw- 
kins has increased his acreage of sericea 
to 814 acres that will be available as 
needed for hay and supplemental graz- 
ing. In addition to the grazing ob- 
tained from permanent pasture and 
perennial forage crops, he is increasing 
his acreage of rye, barley, oats, and 
vetch from which late winter grazing 
can be obtained. After his grazing pro- 
gram is completely developed, he will 
be able to produce livestock with a 
minimum of barn feeding. Feed ob- 
tained as grazing and from small grain 
harvested will also enable him to reduce 
the acreage of corn by approximately 
one third. This will mean that a larger 
percentage of his land will be protected 
from erosion by small grain, planted in 
the fall and followed by annual lespe- 
deza. 

Permanent pastures and perennial 
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forage crops may be depended upon for 
the bulk of pasturage, but there is also 
an opportunity to get more grazing 
from the cultivated land. Even a small 
amount of grazing from small grain 
and winter legumes is of great value 
during the winter. In addition to the 
feed saved by grazing small grain, the 
green feed is of great value in keeping 
the animals in good condition. 

Properly planned rotations, including 
small grain followed by annual lespe- 
deza or mixtures of grasses and clovers, 
may be made a definite part of a graz- 
ing program. Although it will not 
always be possible to provide plenty of 
grazing for every day in the year, it is 
possible through proper planning to 
have plenty of feed that animals may 
harvest themselves from late winter 
until frost the next fall. Any additional 
winter grazing from small grains and 
winter legumes further strengthens the 
grazing program. 

Supplemental grazing may, of course, 
be supplied by such crops as pearl mil- 
let, Sudan grass, soybeans, and cow- 
peas. These summer crops are particu- 
larly helpful during the period required 
to establish stands of perennials. 


Supplemental Pasture 


A well-planned grazing program is 
one phase of good land use. Through 
proper planning it is possible to use 
land for grazing that is usually consid- 
ered unfit for pasture. Dry upland on 
which shallow-rooted grasses and le- 
gumes ordinarily used in a pasture sod 
will dry up during periods of drought 
are well adapted to the production of 
deep-rooted perennials. Both sericea 
and kudzu are deep-rooted plants that 
remain green long after plants with 
shallow root systems stop growing be- 
cause of drought. 

As an example of how the grazing 
capacity of a farm may be increased 
through careful planning, a small farm 
may have only 10 acres of lowland that 
is suitable for permanent pasture. There 
may be an additional 10 acres of upland 
that will grow sericea and kudzu, but 
(Turn to page 48) 





































Alyce clover on Arredonda fine sand, Gainesville, Florida, being mowed in September 


Alyce Clover 
Gets Her Chance 


By Jack Wooten 


Assistant Director of Information, Farm Credit Administration, Columbia, S. C. 


LYCE CLOVER, an annual leg- 
ume but not a true clover which 
came from the East Indies where it has 
long been used as a cover and mulch 
crop in orchards, is spreading through- 
out Florida and some other Southern 
states. 

The legume was introduced into the 
United States about 1910 and in Flor- 
ida, for instance, has reached economic 
importance as a satisfactory hay for 
beef and dairy cattle and as a cover and 
seed crop. The clover has been tried 
in some counties in Georgia and South 
Carolina; however, agronomists there 
consider that Alyce clover is still in its 
experimental stage. 

This legume, from the tropics of 
Asia, has fine stems which spread along 
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the ground and turn up unless planted 
in stands that crowd them upright. 
The plants vary in height from 12 to 
24 inches, depending upon the fertili- 
zation of the soil, and are relished by 
livestock as grain or as hay. 

It is conceded that the climate in 
Florida generally is not suited to good 
haymaking, but Alyce clover, which is 
high in dry matter at the bloom stage 
when cut for hay, is easily cured. The 
hay, agronomists say, should be cut 
when less growth has been obtained 
and before any great amount of leaves 
is lost. In Florida, this legume may be 
cut for hay during late August, Sep- 
tember, and October, when rainfall and 
dew vare usually light, thereby facilitat- 
ing rapid cure. In Georgia, it is ready 
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to cut in late September or early Octo- 
ber, depending upon the weather con- 
ditions and progress of the crop. The 
plant matures in late fall in South Car- 
olina, and is cut for hay when in early 
bloom. When cut early for hay, a sec- 
ond growth will produce a seed crop. 
The seed can be harvested with a com- 
bine, or cut with a mower and stacked 
for threshing with a stationary thresher. 

Alyce clover should be planted on 
soil which is well drained, since the 
plant cannot survive on water-logged 
soils. According to Messrs. R. E. 
Blaser, Geo. E. Ritchey, and W. E. 
Stokes of the Florida Experiment Sta- 
tion, it is advisable to use newly drained 
land, as virgin land is low in nematode 
populations and better results may 
therefore be expected. The crop is 
readily attacked by nematodes and 
should not be planted on land to be de- 
voted to crops susceptible to this dis- 
ease. Cropped land contaminated with 
rootknot and weeds is not recom- 
mended. 

The legume is planted during the 
spring—preferably from April to June. 
The seed can either be broadcast or 
planted in close drills on the firm seed- 


bed. Ten to fifteen pounds of hulled 






Alyce clover making a good growth on Orlando fine sand in Florida. 
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seed per acre should be planted, pref- 
erably at a time during favorable rain- 
fall and soil-moisture conditions. It is 
recommended that the seed be covered 
lightly from one-fourth of an inch to 
one inch in depth, since deeper plant- 
ings result in failure. 

On the experimental work reported, 
plants grown from uninoculated seed 
were well nodulated. “Alyce clover 
uses the same symbiotic nitrogen-fixing 
organism as many other cultivated and 
native legumes in the South,” declare 
Messrs. Blaser, Ritchey, and Stokes. 
“Therefore, it does not seem necessary 
to inoculate the seed.” 

Fertilization requirements vary, the 
lowest economical fertilizer application 
being 200 to 400 pounds per acre of 
0-16-16, or similar analysis. Dolomitic 
or calcium limestone applied at the rate 
of 750 to 1,500 pounds per acre may or 
may not give improved yields, depend- 
ing upon the soil type. 

In Florida, some farmers make large 
plantings of Alyce clover and though 
some of these plantings produce from 
one to three tons per acre, others are 
consistent failures. Accordingly, the 
Experiment Station set out to find the 
causes of these failures. Experiments 
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were set up with fertility requirements, 
planting date, and depth of planting 
tests. Experiments were also estab- 
lished in several locations to learn what 
soil types are best suited for the legume. 
Six fertility and adaptation experiments 
were set up under different soil and 
moisture conditions. All tests were on 
virgin land except one fine sand plot 
which had been farmed and recently 
planted to carpet grass. Good seedbeds 
were prepared on all experiment areas 
except the one testing place which was 


lightly disked. 
Needs Good Drainage 


It was found that the seed on the 
poorly drained soil series germinated 
well, but most of the seedlings died 
when they reached a height of two to 
six inches. 

Good stands and growth occurred on 
all the well-drained soils tested with the 
exception of the fine sand plot which 
had been farmed and planted to carpet 
grass. On this particular test, the plants 
were dwarfed or died due to rootknot 
infestation. This soil was contaminated 
with nematodes as the land was once 
farmed and the subsequent planting of 
carpet grass also encouraged rootknot 
contamination. The test bore out the 
fact that for best results Alyce clover 
should be planted on virgin soil rela- 
tively free of the rootknot nematode. 

Speaking of the fertilization reaction 
to the tests made, the Florida agron- 
omists described their findings: 

“Good stands of Alyce clover were 
obtained irrespective of fertilizer treat- 
ment, but hay yields were greatly in- 
creased when certain fertilizer mixtures 
were applied. On Norfolk fine sand 
1,090 pounds of hay per acre were pro- 
duced without fertilizer, as compared 
to 2,820 to 3,920 pounds when supple- 
mented with lime, superphosphate, and 
potash mixtures. Eighteen hundred 
and fifty pounds of hay per acre were 
produced without fertilization on an 
Arredonda fine sand as compared to 
4,370 to 5,560 pounds of hay per acre 
when limed and treated with super- 
phosphate and potash mixtures. 
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“The Alyce clover growth responses 
to lime and fertilizer mixtures were 
similar on Arredonda and Norfolk soil 
series. When potash and lime were 
used without superphosphate, hay 
yields were considerably lower. <A 
superphosphate and potash mixture, 
without lime, gave yields about equal 
to those from the lime, superphosphate, 
and potash. A mixture of lime and 
superphosphate, potash omitted, gave 
only slightly higher yields than unfer- 
tilized plants. The leaves on Alyce 
clover plants without potash fertilizer 
were yellowish and spotted. Most of 
the leaves dropped to the ground early, 
producing a stemmy hay. When potash 
was supplied, the leaves remained on 
the plants and were dark green in color 
and free of spots. Rock phosphate or 
colloidal phosphate, at rates of 2,000 
pounds per acre, in combination with 
potash did not increase yields signif- 
icantly. When dolomite was substi- 
tuted for calcium limestone, the hay 
yields were not appreciably altered.” 

Judging from the experience of Flor- 
ida farmers and experimenters at the 
Florida Experiment Station, Alyce 
clover should not be used as a cover 
crop in a rotation where nematodes 
damage other plantings in the rotation. 
They have also found out that the leg- 
ume may be expected to produce high- 
est yields during the first year it is 
planted on any one field. The tests 
they have conducted on sandy soil show 
a large hay yield reduction in the two 
or three years’ crops due to nematode 
injury. 

In conclusion, the Florida agron- 
omists declare that Alyce clover should 
be cut for hay when it begins to bloom. 
At this stage they say plants may vary 
from 10 inches to three feet in height, 
depending upon the fertilization prac- 
tices and soil types. Sometimes two 
cuttings of hay may be obtained in one 
season, but generally it is desirable to 
make one cutting of hay and harvest a 
portion of the seed from the subsequent 
growth. They add, that since this leg- 
ume is an annual, sufficient seed should 
be left in the field for the next season. 








The Soil Is the Basis 


of Farming Business 


By Wm. A. Albrecht 


Department of Soils, University of Missouri, Columbia, Missouri 


HAT the soil is a factory and not 

a mine is just coming to be appre- 
ciated more generally. Declining pro- 
ductivity, abandoned acreages, and 
higher production costs are proving 
that the farming business is more than 
a matter of being “grubstaked” on 
some new land. 

Managing the soil as a complex 
chemical industry, not mining it, is the 
only farming business that can look 
with optimism to the future. The soil 
is the factory wherein raw materials are 
made ready with increasing rate during 
the growing season. This rate must be 
tuned to the increasing need by the 
crop growing above the soil. 

The crop grows only as the soil pro- 
vides the mineral nutrients of service. 
These are the tools, as it were, amount- 
ing to about 5 per cent of the crop 
weight that help the crop to catch the 
other 95 per cent of itself that comes 
from air and water through the power 
of the sunshine. 

The soil determines when the grow- 
ing business can start. The soil is in- 
fluential as early as germination. It has 
effect on the percentage germination of 
the seed. 

The soil factory output determines 
how much the crop does during the 
summer and finally reports the harvest. 
It is not yet appreciated how much 
better a fertile soil makes the pedigree 
of the seed appear. 

The soil factory represents a big an- 
nual capital turnover. Using the Mar- 
shall silt loam on a 200-acre farm in 
Missouri as an example, let us imagine 
it in five 40-acre fields, one bearing 





corn at 50 bushels per acre, one oats at 
35 bushels, one wheat at 30 bushels, one 
2 tons of clover, and one 1% tons of 
grass. In terms of fertilizer costs, there 
is being offered by the soil going 
through this crop sequence an average 
annual fertility output valued at $8.15 
per acre. Have you ever imagined 
that on a 200-acre farm the soil factory 
is providing the equivalent of $1,630 of 
fertility to be taken out of the soil 
annually? 

We do not appreciate the possibilities 
for economic and fertility leaks that this 
unrecognized capital turnover involves. 
In this capital turnover and its leaks 
there are, well smothered, most of the 
economic disturbances for which the 
numerous remedies in the form of 
changing gold standards and other 
panaceas are so freely offered. 


Soil Factory Capital 


This $8.15 an acre represents an an- 
nual production of 3,824 pounds of 
organic output at the cost of 200 pounds 
of the soil commodity delivered in plant 
nutrient form by the soil factory. One 
pound of the soil is expended per 19 
pounds of produce grown. In terms of 
the fertilizer prices to put back the soil 
expended, the organic matter produce 
is costing 20 cents per hundredweight. 

Every ton of produce coming from 
the field is liquidating $4 of the assets 
initially purchased in the form of a 
farm. We have not been reminding 
ourselves that on such a farm a rent of 
$4 per acre would cover the cost of only 
(Turn to page 50) 









PICTORIAL 


WHERE THE POINT SYSTEM ON FOOD RATIONING CAUSES NO ANXIETY. 





Above: There’s no shortage of food for “Yanks” here. 


Below: Lancaster County, Pennsylvania cows enjoying an early spring pasture. 








Above: A country road in spring—‘‘No Speeding Allowed.” 


Below: Limespreading from the hauling truck does a quick job well. 





Above: Good pasture sod was tumbling down the raw banks of this stream to be carried away 
by the muddy current. When this picture was made, the bank had been sloped and willow 
poles laid. 


Below: Lined with young willows the stabilized stream is now more attractive to man and more 
inviting to wildlife. Picture taken in Wisconsin. 
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For some years, one of the confusing factors 
The War on in fertilizer use has been the great number of 

analyses manufactured and offered for sale. 
Analyses With such a multiplicity of grades as well as 

brand names, it was almost impossible for 

anyone not expertly trained in the fields of 
Soil Science and plant nutrition to decide what to buy. In spite of educational 
work by agricultural authorities and progressive elements in the fertilizer trade, 
very little progress was made toward reducing the number of grades to a basis 
consistent with meeting the needs of the various soils and crops. 


Not only was the situation so confusing as to make intelligent selection of 
fertilizer difficult, but the increased costs on the part of manufacturers in making 
a large number of grades, many of them in comparatively small amounts, were 
undoubtedly passed on to the farmer in the form of higher price per ton. 


Under the necessity of wartime efficiency, the number of fertilizer grades that 
can be manufactured and offered for sale has been limited by the War Production 
Board and later by the Food Production Administration. Those permitted to be 
sold were decided upon for each state after consultation with the agricultural 
authorities in the state, farmers, the fertilizer trade, and Federal officials. Part of 
the purpose of the limitation order was the conserving of nitrogen, but the de- 
sirability of reducing the number of grades also was kept in mind. 


Most states found they could get along with a much smaller number than had 
been used in the past. For instance, the Maryland Inspection and Regulatory 
Service stated that in 1942 the analyses sold in that state totaled 120, a reduction 
of eight grades from the previous year, representing the culmination of great 
effort to simplify fertilizer usage. The number of grades felt necessary under 
wartime conditions totals 27 of mixed fertilizer plus 8 or 10 straight fertilizer 
materials. 


A somewhat similar story could be told for nearly all the other states using 
large tonnages of fertilizer. While there may be some desirable changes in the 
lists of. grades agreed upon, it appears that all parties concerned on the whole 
feel the lists take care of the needs of the states in pretty good fashion. 


Under the impetus of war necessity, more progress in rationalizing fertilizer 
grades has been made in one year than in many years of effort in peacetime. 
Steps now are being taken to simplify further the fertilizer grade situation by 
having analyses uniform over regions. After making due allowances for special 
crop and soil conditions existing in the several states of a region, it is difficult to 
see why the same fertilizer grades should not be used in the various states growing 
the same crops under essentially the same soil, climatic, and farming conditions. 
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It has long been a mystery to many agriculturists why a crop growing on one side 
of a state line should be fertilized one way with a different fertilizer recommended 
on the other side of the line. There is good reason to believe that the crops are 
oblivious to the state line. In any case, it is well known that with differences in 
response to the various nutrients being subject to some extent to vagaries of 
weather, strain or type of seed used, and other factors, it is meaningless to harp 
on small differences in fertilizer analyses. 


It is to be hoped that all concerned will realize the advantages of the reduction 
and simplification in the fertilizer grade structure and that following ‘the return 
to normal peacetime conditions, the good points of the wartime regulations will 
be retained and the progress made not be lost. 
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In agricultural circles, “plant food” is no new 
Plant Food subject. The war, which is now reaching out 
‘ - to affect the life of every American, and par- 
In Service ticularly the seriousness of our food situation 

and the attendant intense and widespread pub- 

licity on urgency for a Victory garden in every 
available space have brought plant food into public consciousness to a degree 
never before experienced. True, we had a food problem during the last war; 
‘but on the same scale that the present conflict transcends that war, present food 
production has increased in importance over that which pertained in 1916-18. 


Not only has the production of plant food been declared an essential industry; 
efficient producers are being awarded the Army and Navy “E.” Not only has 
fertilizer been highlighted in the spring planning of rural America; it is a topic 
of conversation in urban circles. Countless numbers of people are sensing for the 
first time that plants like animals must eat to live and that for good, healthy 
growth their diet must contain the essential plant foods. 


In this connection, it is interesting to consider some figures recently compiled 
and based on thoroughly authoritative research data, translating what just one 
of these essential plant foods means in the production of food for us and our 
allies. The question was asked—“What is the potential crop equivalent of 10,000 
tons of 60%, muriate of potash in soils requiring this plant food?” The data 
revealed: potatoes, 31,369,000 bushels; or 118,400,000 pounds of sugar from 
3,360,000 tons of sugar beets; or 84,320,000 pounds of seed cotton; or 9,600,000 
bushels of corn; or 6,000,000 bushels of wheat; or 1,371,420,000 pounds of 
tomatoes; or 240,000,000 pounds of peanuts; or 500,000 bushels of soybeans. 


Such figures are difficult to conceive and they only serve to relate this one essen- 
tial plant food to the huge quantities of agricultural products which America 
must produce for Victory. But they do bring out the justification of the great 
increase in general interest in plant food, its production, and the tireless years of 
research work in showing the most efficient means of using it. Furthermore, they 
indicate America’s potential ability in vital food production for reconstructing a 
war-torn world. 
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Farm Prices of Farm Products* 


Sweet 
Cotton Tobacco Potatoes Potatoes Corn Wheat Hay Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck 
per lb. per Ib. per bu, per bu. per bu. per bu. per ton perton Crops 


1910-14 Average ey 10.4 69.6 87.6 64.8 88.0 11.94 21.50 = nce 


ees ti 2.1 17.3 900.5 175.7 146.3 S2.1. 81.58 81.78 .... 
Pi ctheesedee 12.3 19.5 103.8 118.7 58.7 119.0 12.96 22.18 eve0 
BN ibs e604 Sete 18.9 22.8 96.7 104.8 58.5 103.2 11.68 35.04 cree 
SE 26.7 19.0 84.1 104.4 80.1 98.9 12.29 43 .69 2swe 
RE 27.6 19.0 87.0 137.0 91.2 110.5 13.28 38.34 ee 
Se 22.1 16.8 113.9 171.6 99.9 151.0 12.54 35.07 és 
rrr 15.1 17.9 185.7 156.3 69.9 135.1 13.06 27.20 ee 
6609840 dear 15.9 20.7 132.3 114.0 78.8 120.5 12.00 28.56 es 
iso 6k eas 18.6 20.0 82.9 112.3 89.1 113.4 10.63 37.70 ee 
a ae7 18.6 93.7 118.4 87.6 102.7 11.56 34.98 ° 
Ns 5 oie ies 12.4 12.9 124.4 115.8 78.0 80.9 11.31 26.25 
acs wns oes ee 7.6 8.2 72.7 92.9 49.8 48.8 9.76 17.04 . 
aa 5.8 10.5 43.3 57.2 28.1 38.8 7.53 9.74 
Bs 60-6-<.0's 600 8.1 12.9 66.0 59.4 36.5 58.1 6.81 12.32 
0 Se 12.0 17.1 68.0 79.1 61.3 79.8 10.67 26.12 os 
aces 11.6 16.1 49.4 73.9 77.4 86.4 10.57 35.56 xe 
ae 11.7 17.2 99.6 85.3 76.7 96.0 8.93 31.78 ° 
ea ee 11.1 19.9 88.3 91.8 94.8 107.1 10.36 30.24 < 
eee 8.3 17.2 55.5 76.9 49.0 66.1 7.55 21.13 ee 
kata sni-cenit 8.7 13.6 68.1 75.4 47.6 63.6 6.95 22.17 wd 
er 9.6 15.1 70.7 85.2 59.0 73.9 7.62 24.31 oe 
aa 13.3 19.1 64.6 94.4 64.3 84.0 8.10 35.04 ee 
0 eee 18.51 28.3 110.0 108.3 79.5 101.8 10.05 44.42 ee 
March....... 18.06 13.4 103.9 100.2 78.4 105.1 11.03 44.18 
epiihaeaal 19.03 12.7 116.2 102.4 79.7 99.7 11.13 43.90 
Sigh oe 19.17 21.3 114.8 105.6 81.4 99.8 10.82 43.99 
. See 18.26 30.2 111.1 108.6 81.9 95.7 10.00 43 .87 
tS Ree 18.55 31.0 125.8 112.2 83.1 94.6 9.05 43 .20 . 
August...... 18.03 33.5 115.4 137.3 83.4 95.4 8.89 44.04 
September... 18.59 35.1 107.7 120.5 82.6 102.6 9.03 45.33 
October...... 18.87 42.3 102.5 107.9 77.5 103.5 9.39 46 .46 ° 
November.... 19.22 39.8 108.4 103.5 75.9 104.4 9.84 45.01 
- acai 19.55 40.0 111.8 110.3 80.2 110.3 10.46 44.72 
194 
January...... 19.74 35.1 117.8 121.4 88.0 117.5 11.20 44.34 
February..... 19.68 18.2 125.7 129.8 90.4 119.5 11.94 44.88 .... 
March....... 19.91 16.0 145.1 153.6 94.8 122.7 12.28 45.73 
Index Numbers (1910-14 = 100) 
ed viewer we 259 166 358 201 223 255 178 240 cece 
ere 99 187 149 136 91 135 109 103 9000 
BE ois0saosee 152 219 139 120 90 117 98 ee -kaoe 
OE os oe ites 215 183 121 119 124 112 103 UP eee 
Ss 2:6 ieee 223 183 125 156 141 126 lll 177 150 
Dawescesegs 178 161 164 196 154 172 105 162 153 
122 172 267 178 108 154 109 126 143 
— a" 128 199 190 130 122 137 101 132 121 
ee 150 192 119 128 138 129 89 175 159 
SERS eae 143 179 135 135 135 117 97 162 149 
ee 100 124 179 132 120 92 95 122 140 
RE 61 79 104 106 77 55 82 79 117 
eee er 47 101 62 65 43 44 63 45 102 
ee 65 124 95 68 56 66 57 57 105 
iste op 97 164 98 90 95 91 89 121 104 
ESE 94 155 71 84 119 98 89 165 126 
Bi onveewee ot 94 165 143 97 118 109 75 147 113 
ae 90 191 127 105 146 122 87 140 122 
EES 67 165 80 88 76 75 63 98 101 
vee ss0ees 70 1318 98 86 73 72 58 103 109 
SRR 78 145 102 97 91 84 64 126 121 
Sy 107 184 93 108 99 95 68 162 145 
ES oicice oN 149 272 158 124 123 116 84 206 199 
March....... 146 129 149 114 121 119 92 205 136 
EP 153 122 167 117 123 113 93 203 158 
re 155 205 165 121 126 113 91 204 152 
SP 147 290 160 124 126 109 84 203 169 
Ss 150 298 181 128 128 108 76 200 200 
August...... 145 322 166 157 129 108 74 204 256 
September... 150 338 155 138 127 117 76 210 191 
October 152 407 147 123 120 118 79 215 226 
November. 155 383 156 118 117 119 82 208 238 
December 158 385 161 126 124 125 88 207 293 
1943 
January...... 159 338 169 139 136 134 94 205 277 
February..... 159 175 181 148 140 136 100 208 301 
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Wholesale Prices of Ammoniates 


Fish scrap, D Taakege High grade 
dried et 11% und 
11-12 ammonia, lood, 
ammonia, nia, 15% bone 16-17 
Nitrate Sulphate Cottonseed 15% bone 3% bone paesonate ammo 
of soda _ of ammonia meal phos ol Bay b. Chi- Chicago, 
unit N bulk 8. E. Mills _ f.0.b. cago, bulk, bulk, 
unit per unit N bulk per unit N olde par call ia per unit N per unit N 
$3.50 $3.53 .37 $3.52 
6.07 -75 4.99 
6.19 5.16 
5.87 
5.41 
.40 


a“ 
bd 


el ed dd hdl ed Sd 
—<Ae: £2 enn eG ck kee 8 A Se eee Se Oo ak ae ce ne eee 


1910-14...... ee 


> 
a 
oa 


ee 
“Ito 
ror 


SESSENSESRSRESS 


BSS SSSLESRGSRSSSSSSRANSSSSNSSS 


. 


BEG BV Sedoge gogo gocogogogei 
Ze Sepeewones 


> IDI 
8S S8Nsrs 
00 09 9 TERETE 


DE UDO OU >.> CH 09 HH pm BODO COIR CUT OT 

EE OU OT OH OT OTT HB 09 HB 09 69 09 BO BD OOH ONO? CU CVO 
NNN SYR HwRUdDPE EH DH ODOADWOWO 
SINS JIAAIIIAIIAS SP SSSsaSnSSSSVRESZX 
Pp PT bata dd dated claatetttat 
DR BRAHAM... 09 09 G9 HH 09 C9 BD DO OD OT 


2. 
2. 
3. 
= 
3. 
3. 
3. 
¥ 
) 
a. 
i. 
3 
z. 
ee 
i. 
De 
ie 
as 
i. 
ee 
t. 
i. 
Be 
A. 
ee 
: 


ce 
o 
@ 
oO 


Index Numbers (1910-14 = 100) 


117 
140 
145 
155 
136 
143 
173 
154 


ease 
June.. 


S88 SSsss 





April 1943 35 


Wholesale Prices of Phosphates and Potash** 


Tennessee Murilate Sulphate Sulphate Manure Kainit, 
of potash 


phosphate of potash ocipotash salts 20 

rida bulk, in bags, magnesia, -, bul 
phosphate land pebble, 75% t ob. per unit, per unit, per ton, per t, per t, 
- f.o.b. 68, c.i.f. At- c.f. At- c.L.f. At- cif. At c.f. At- 
mines, bulk, bulk, lantic and lanticand lanticand lanticand lantic and 


per ton perton Gulf ports Gulf ports Gulf ports Gulf ports! Gulf ports1 
$3.61 $4.88 $0.714 $0.953 $24.18 $0 .657 $0 .655 
63 904 7 eove -508 





3.12 6.90 -632 , 23.8) 

3.08 7.50 -588 -836 23 .32 seve -474 
2.31 6.60 .582 .860 23.72 coos -472 
2.44 6.16 -584 -860 23.72 rr -483 
3.20 5.57 -596 854 23.58 537 .524 
3.09 5.50 -646 924 25.55 -586 581 
3.12 5.50 669 957 26.46 607 602 
3.18 5.50 672 962 26.59 610 605 
3.18 5.50 681 973 26.92 618 612 
3.18 5.50 681 973 26.92 618 612 
3.18 5.50 681 26.90 618 591 
3.11 5.50 662 864 25.10 601 565 
3.14 5.67 486 751 22.49 483 471 
3.30 5.69 415 684 21.44 444 488 
1.85 5.50 464 708 22.94 505 560 
1.85 5.50 508 757 24.70 607 
1.85 5.50 523 774 25.17 572 623 
1.90 5.50 521 -751 24.52 .570 607 
1.90 5.50 517 -730 ees .573 

1.94 5.64 522 -748 25.55 570 

2.13 6.29 522 748 25.74 205 

2.20 6.50 535 755 26.00 210 

2.20 6.50 535 755 26.00 210 

2.20 6.50 535 -755 26.00 210 

2.20 6.50 471 -665 22.88 185 

2.20 6.50 503 -755 26.00 .197 

2.20 6.50 503 -755 26.00 -197 

2.20 6.50 503 -755 26.00 -197 

2.10 6.20 535 -755 26.00 210 

2.00 5.90 535 755 26.00 210 

2.00 5.90 535 756 26.00 210 

2.00 5.90 .535 755 26.00 -210 ° 
2.00 5.90 535 755 26.00 -210 . 
2.00 5.90 535 755 26.00 -210 eee 


Index Numbers (1910-14 = 100) 





106 87 141 89 95 99 ° 78 
103 85 154 82 88 96 : 72 
94 64 135 82 90 98 72 
110 68 326 82 90 98 cogs 74 
112 88 114 83 90 98 82 80 
100 86 113 90 97 106 89 89 
108 86 113 94 100 109 92 92 
114 88 113 94 101 110 93 92 
101 88 113 95 102 111 94 93 
90 88 113 95 102 111 94 93 
85 88 113 95 101 111 94 90 
81 86 113 93 91 104 91 86 
91 87 116 68 79 93 74 72 
92 91 117 58 72 89 75 
89 51 113 65 74 95 77 85 
95 51 113 71 79 102 93 
92 51 113 73 81 104 87 95 
89 53 113 73 79 101 87 93 
96 53 113 72 77 87 aera 
102 116 73 78 106 87 eos 
112 59 129 73 78 106 84 ade 
112 61 133 75 79 108 85 wats 
112 61 133 75 79 108 85 at 
112 61 133 75 79 108 85 mee 
112 61 133 66 70 95 81 as 
112 61 133 70 79 108 83 see 
112 61 133 70 79 108 83 epee 
112 61 133 70 79 108 83 won 
112 58 127 75 79 108 85 se 
November... 112 55 121 75 79 108 85 wha 
December... 112 55 121 75 79 108 85 sSee 
1943 
January.... 112 55 121 75 79 108 85 ered 
February... . 112 55 121 75 79 108 85 see 
March...... 113 55 121 75 79 108 85 ite 
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities 


Prices paid 
by farmers Wholesale 


‘or com- prices 
Farm modities of all com-_ Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materials} ammoniates ammoniates phate 


149 141 116 101 145 106 85 
152 147 114 107 144 103 79 
152 143 103 97 125 94 79 
157 151 112 100 131 109 80 
155 146 119 94 135 112 86 
153 139 116 89 150 100 94 
155 141 121 87 177 108 97 
153 139 114 79 146 114 97 
145 126 105 72 131 101 99 
124 107 62 83 90 99 
107 95 46 48 85 
109 96 45 71 81 
123 109 : 47 90 91 
125 117 45 97 92 
124 118 47 107 89 
130 126 50 129 95 
122 115 52 101 92 
121 112 51 119 89 
122 115 52 114 96 
130 127 56 130 
152 144 57 161 
150 142 57 171 
151 144 57 171 
152 144 94 57 169 
152 144 57 151 
152 144 91 57 157 
153 145 91 57 155 
154 145 91 57 154 
155 145 92 57 154 

November. 156 146 92 57 158 

December. . 158 147 92 57 154 

1943 

January... 160 149 92 57 154 

February . . 162 149 92 57 155 

March.... 163 150 93 57 160 


Potash 


*U. S. D. A. figures. 


+ Department of Labor index converted to 1910-14 base. 

t The Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. The 
series was revised and reweighted as of March 1940 and November 1942. 

1Beginning with June 1941, manure salts prices are F. O. B. mines, the only 
basis now quoted. 

** The annual average of potash prices is higher than the weighted average of 
prices actually paid because since 1926 better than 90% of the potash used in 
agriculture has been contracted for during the discount period. From 1937 on, 
the maximum seasonal discount has been 12%. 
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This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 


sources on the particular subjects named. 


Fertilizers 


‘I Investigations on the response of 
cotton growing on eight different soils 
in Georgia to different amounts of 
potash in neutral and acid-forming fer- 
tilizers are reported by J. G. Futral and 
J. J. Skinner in Georgia Experiment 
Station Bulletin 223, “The Influence of 
Neutralizing Acid-Forming Fertilizers 
With Dolomitic Limestone on the Re- 
sponse of Cotton to Potash.” The soils 
represented quite a range so far as 
available potash was concerned, one of 
them being very high, two of them 
moderate, and the others rather low in 
available potash. The acidity of the 
soil did not vary so widely, the ex- 
tremes being represented by pH of 5.3 
and 5.7. Disregarding the acidity of 
the fertilizer and averaging all the 
results, potash increased yield of cotton 
on all soils except that having the 
highest content of available potash. 
While there was a tendency for the 
soils with the least amount of potash 
to respond the most to fertilizer appli- 
cation, the agreement was by no means 
perfect. 

The acid-forming fertilizer required 
‘500 Ibs. of limestone to neutralize the 
acidity and this amount of dolomitic 
limestone was added to make the non 
acid-forming fertilizer. It was observed 
that on the soils with high natural con- 
tent of available. potash, potash gave 
‘better response when in the acid-form- 
ing fertilizer than when in the non 
acid-forming. On the other soils, there 
‘were numerous inconsistencies, with 
potash in the non acid-forming fer- 
tilizer tending to give slightly better 
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results. On all except the soils highest 
in available potash, there was a tend- 
ency for added increments of potash 
to increase yields, although these in- 
creases were not always statistically 
significant. In most cases, the increased 
yield from 18 lbs. of potash over no 
potash at all was significant, while the 
increases from 36 and 54 lbs. of potash 
were not always mathematically sig- 
nificant. The comparatively small dif- 
ferences in response to acid-forming 
and non acid-forming fertilizer with 
the different amounts of potash led 
the authors to conclude that neutraliz- 
ing the fertilizer with dolomitic lime- 
stone “does not materially affect the 
crop’s response to or requirement for 
potash fertilization.” 

Using current prices, the authors 
calculate the profit or loss from using 
different amounts of potash in these 
two different forms of fertilizer. In the 
acid-forming fertilizer, there was a 
small profit from using 18 lbs. of 
potash on the soils highest in this 
nutrient. On the soils low in available 
potash, highest average profit was from 
the use of 54 Ibs. of potash, although 
there was considerable variation among 
the various soils and the added profit 
from 54 lbs. of potash was not a 
great deal more than that from 18 or 
36 lbs., the two lower amounts yielding 
almost the same profit. When non 
acid-forming fertilizers were used, 
there was usually a loss from the use 
of potash on soils high in this nutrient. 
On the soils lower in available potash, 
potash fertilizer gave the highest aver- 
age profit when 36 lbs. per acre were 
used. Profits in general were higher 
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with the use of potash in non acid- 
forming fertilizers on these soils, and 
the results were more consistent, four 
out of the six soils in the group having 
the highest profit with 36 lbs. of potash. 
One other soil had the highest profit 
from 18 Ibs. of potash and the remain- 
ing soil, with 54 lbs. of potash. The 
data in general, showed the fallacy of 
drawing conclusions too sweeping in 
character from averages, since the 
profits on the individual soils varied 
widely. 

On soils low in potash, neutralizing 
the fertilizer increased yield of seed 
cotton on the average around 100 lbs. 
per acre, although there were con- 
siderable variations within this aver- 
age. On the other soils, increases in 
yields from neutralizing the fertilizer 
were very small and inconsistent. On 
the soils higher in available potash, 
there was a tendency for the limestone 
in the fertilizer to increase yields more 
when little or no potash was used; 
while on the other soils there was a 
slight tendency for the lime to increase 
the yield when higher amounts of 
potash were used, although here again 
there was considerable variation. Tak- 
ing the data as a whole, the authors 
feel that the different amounts of 
potash in the fertilizer did not sig- 
nificantly influence the effect of the 
dolomitic limestone on the yield of 
cotton. 


“Bureau of Chemistry Announcement Nos. 
FM-48, FM-49, FM-50, FM-51, FM-52, FM-53, 
FM-54, FM-55, and FM-58,” Dept of Agr., 
Sacramento, California. 

“Farmyard Manure Serves Best on the 
Land,” Ontario Dept. of Agr., Toronto, Ont., 
Bul. 426, Dec. 1942. 

“Manganese Deficiency of Palms in Florida,” 
Agr. Exp. Sta., Univ. of Fla., Gainesville, Fla., 
Press Bul. 576, Sept. 1942, R. D. Dickey. 

“Joliet Soil Experiment Field 1914-1941, 
General Summary of Results,’ Dept of Agron., 
Univ. of Illinois, Urbana, Ill., AG. 834, June 
1942, F. C. Bauer, A. L. Lang, and L. F. 
Marriott. 

“Fertilizers for lowa and Their Use,” Dept 
of Agron., lowa State College, Ames, lowa, 
S-117 (Rev.), 1943. 

“Wartime Fertilizer Recommendations for 
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lowa for 1943, Dept of Agron. & Hort., lowa 
State College, Ames, lowa, S-106 (Rev.). 

“Plant-Tissue Tests as a Guide to Fertilizer 
Treatment of Tomatoes,” Agr. Exp. Sta., Univ. 
of Ky., Lexington, Ky., Bul. 430, June 1942, 
E. M. Emmert. 

“Potato Fertilizer-Rotation Studies on 
Aroostook Farm 1927-1941,” Agr. Exp. Sta., 
Orono, Me., Bul. 414, Jan. 1943, Joseph A. 
Chucka, Arthur Hawkins, and Bailey E. 
Brown. 

“Commercial Feeds, Fertilizers, and Agri- 
cultural Liming Materials,’ Univ. of Md., 
College Park, Md., No. 185, Control Series, 
Jan. 1943. 

“Maryland Fertilizer Facts for 1942,” State 
of Md., Insp. & Reg. Serv., College Park, Md. 

“Fertilizer Recommendations for 1943,” Ext. 
Div., Mich. State Col., East Lansing, Mich., 
E. Bul. 159 (Rev.), Feb. 1943. 

“War-Time Fertilizers for Field Crops in 
Ohio in 1943,” Ohio State Univ., Columbus, 
Ohio, E. Bul. 231, Feb. 1943, Earl Jones and 
Robert E. Yoder. 

“Fertilizer Recommendations for Oklahoma 
Crops in 1943,” Agr. Exp. Sta., Stillwater, 
Okla., Horace ]. Harper, Henry F. Murphy 
Frank B. Cross, and H. B. Cordner. 

“Maximum Amount of Fertilizers Recom- 
mended for Use in Following Food Production 
Order 5 (FPO 5), Agr. Exp. Sta., Oregon 
State Col., Corvallis, Ore., Sta. Cir. of Inf. 
292, Feb. 1943. 

“Inspection and Analysis of Commercial 
Fertilizers,” Agr. Exp. Sta., Clemson, S. C., 
Bul. 345, Dec. 1942, H. ]. Webb. 

“Influence of Borax and Potash on Alfalfa 
Yellows,” Agr. Exp. Sta., Knoxville, Tenn., 
Cir. 83, Feb. 1943, John B. Washko. 

“Fertilizer Recommendations for 1943,” 
Agr. Exp. Sta., Pullman, Wash., V Cir. 3, Feb. 
1943. 

“Report of Inspection Work Commercial 
Fertilizers,” Dept. of Agr., Charleston, W. Va., 
Bul. (n. s.) 31, July 31, 1942. 

“Nitrogen Content of Miscellaneous Waste 
Materials,” N.]. Agr. Exp. Sta., Rutgers Univ., 
New Brunswick, N. J., Cir. 450, Nov. 1942, 
Arthur L. Prince and Firman E. Bear. 

“Chemical Composition of Sewage Sludges, 
with Particular Reference to Their Phosphoric 
Acid Contents,” N. ]. Agr. Exp. Sta., Rutgers 
Univ., New Brunswick, N. ]., Bul. 699, Nov. 
1942, Willem Rudolfs and Harry W. Gehm. 

“Fertilize Victory Wise in 1943,” Cornell 
Ext. Bul., Ithaca, N. Y., Bul. 497, W. E. Bul. 
16, (Rev. Jan. 1943), April 1942, E. L. 
Worthen. 

“Fertilizer Recommendations for New York 
for the 1943 Season,” Depts. of Agron., Po- 
mology, and Vegetable Crops, Cornell Univ., 
Ithaca, N. Y., Feb. 1, 1943. 

“Wartime Fertilizer Recommendations for 
1943—Supplement,” N. Y. S. College of Agr., 
Ithaca, N. Y., Feb. 9, 1943. 

“Special Fertilizer Demonstrations, 1942,” 
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Ext. Serv., Clemson, S. C., Dec. 1942, H. A. 
McGee. 

“Help Beat the Nitrogen Shortage, Save 
More Manure,” Agr. Ext. ,Serv., Univ. of 
Tenn., Knoxville, Tenn., Agron. Victory Cir. 
1, Jan. 1943, H. E. Hendricks. 

“Suggestions for the Use of the War Grades 
of Fertilizer,’ Agr. Exp. Sta., College Station, 
Texas, Cir. 100, Dec. 1942, G. S. Fraps. 

“Wartime Fertilizer Recommendations for 
Vermont,” Depts. of Agron. and Horticulture, 
Univ. of Vt., Burlington, Vt., Feb. 1943. 

“The Effect of Different Phosphatic Ferti- 
lizers on the Yield, Plant Population, and 
Chemical Composition of Pasture Herbage on 
Dunmore and Emory Soils,” Agr. Exp. Sta., 
Blacksburg, Va., T. Bul. 80, Aug. 1942, R. E. 
O’Brien and S. S. Obenshain. 

“Wartime Va. Field and Truck Crop Fer- 
tilizer Recommendations,” Ext. Serv., State of 
Va., A. & M. College & Poly. Inst., Blacks- 
burg, Va., Cir. E-341, Rev. Feb. 1943. 

“On the Farm and Home Front,” Agr. Exp. 
Sta., W. Va. Univ., Morgantown, W. Va., 
Cir. WS-12, January 1943. 

“Food Production Administration, Order 5, 
Part 1206—Fertilizer,’’ U.S.D.A., Washington, 
D. C., FPO 5, January 18, 1943. 


Soils 


{ “Soil Management for Roses in the 
Greenhouse” gives the results of a series 
of investigations, conducted by L. C. 
Wheeting and issued as Bulletin 421 
of the Washington Agricultural Ex- 
periment Station. Roses were grown 
on one organic soil and four mineral 
soils over a period of two years with 
different fertilizer and manure treat- 
ments. Results were measured by the 
appearance of plants and the number 
of flowers produced. Two of the soils 
responded rather markedly to treat- 
ment, while the other mineral soils and 
the peat did not respond so much. 

As a rule, the fertilizer produced 
better results than manure. Most grow- 
ers feel that manure is essential for 
growing roses in the greenhouse, but 
these results would indicate that it is 
possible to get along with moderate or 
very small amounts, if necessary. 

Hard water used for watering the 
beds had a distinct tendency to increase 
the alkalinity of the soil to the point 
that the iron became unavailable and 
chlorosis of the leaves developed. This 
condition was accentuated when nitrate 
of soda was used as a source of nitro- 
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gen, and was materially alleviated 
when sulphate of ammonia was used. 
The author points out that when hard 
water is used, sulphate of ammonia 
would appear to be preferable, while 
with soft water it might be preferable 
to use nitrate of soda in order to pre- 
vent the development of excessive 
acidity. 

Summarizing the results produced by 
different fertilizer ratios, it appears 
that a rather high amount of potash is 
desirable for good rose production, re- 
gardless of the amounts of nitrogen 
and phosphorus available. When phos- 
phorus was present in large amounts 
relative to the other nutrients, flower 
production was reduced, a tendency 
which was intensified when nitrogen 
was low. The high ratios of nitrogen 
usually gave less satisfactory results 
than medium ratios. As a result of this 
work, the author concludes that nutri- 
ent ratios similar to 2-1-5, 2-4-5, or 2-1-4 
appeared to be most satisfactory for the 
production of roses in the greenhouse. 
The ratios refer to the nitrogen, phos- 
phoric acid, and potash respectively. 

Limited work with the use of sele- 
nium salts, applied to the soil for the 
purpose of being absorbed by the plant 
and then poisoning red spiders when 
they attack the plant, indicated that 
applications high enough to be toxic to 
the spider would also be toxic to the 
plant. It was also observed that the 
thoroughness of watering is very im- 
portant to maintain the plants in good 
condition, and it is advised that the 
soils be examined occasionally to make 
sure that water has penetrated the en- 
tire root zone. 


{ Information on the effects of lime 
is presented by F. E. Bear and S. J. 
Toth in New Jersey Agricultural Ex- 
periment Station Circular 446 entitled 
“The pH Values and Lime-Require- 
ments of 20 New Jersey Soils.” The 
authors point out that the necessity of 
using lime is so well known that the 
circular is not written from the view- 
point of presenting arguments favor- 
ing its use, but furnishing data on the 
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effects produced by lime in various 
forms and finenesses on the different 
soils for different lengths of time so as 
to enable farmers to use lime more in- 
telligently and more efficiently. The 
20 soils used in this investigation cover 
a wide range of texture and origin, so 
that the results will be applicable to 
most conditions likely to be found in 
New Jersey, and will apply to many 
other sections of the country as well. 
The results of the investigations and 
conclusions drawn are presented in a 
non-technical manner so as to be useful 
to a wide group of readers. 

Most New Jersey soils are rather acid 
and are likely to be lower than pH 6.5 
which the authors take as the optimum 
standard. The optimum, of course, 
varies with the crops to be grown, but 
probably pH 6.5 is suitable for the ma- 
jority of commonly grown crops. For 
economic reasons, it is desirable to 
change the pH value only as much as 
necessary to get good crops. As a rule, 
on acid soils only enough lime to pro- 
duce the desired pH value of the sur- 
face 6 or 8 inches is applied; but when 
growing deep-rooted crops, the acidity 
should be corrected to double this 
depth. 

The amount of lime necessary to cor- 
rect acidity varies not only with the 
degree of acidity in the soil but also 
the quantity of acidity present, which 
is related to what is known as exchange 
capacity. Sandy soils have a low ex- 
change capacity and therefore require 
less lime to correct a certain degree of 
acidity than would heavy soils with the 
same degree of acidity. The exchange 
capacity of a soil is a very important 
factor not only in liming practices but 
also in connection with fertilization, 
since those parts of the soil which 


make up this exchange capacity serve 


as reservoirs for easily available plant 
foods, particularly calcium, magnesium, 
and potassium. The portion of the ex- 
change capacity not taken up by these 
nutrients is usually occupied by hy- 
drogen, which is what produces the 
acidity. The authors consider that op- 
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timum conditions with respect to ex- 
changeable nutrients in the soil prevail 
when about 10% of the total ex- 
change capacity of the soil is occupied 
by magnesium, 10% by potassium, 
20% by hydrogen, and 60% by cal- 
cium. Such a soil would have a pH 
of about 6.5. 

The finely ground limestone cor- 
rected the soil acidity more rapidly than 
did the coarsely ground stone. The 
dolomitic or high magnesium form of 
lime did not react quite as rapidly as 
the high calcium form, although the 
end results were about the same. The 
burned lime and hydrated lime acted 
more rapidly than limestone, as would 
be expected, although here again the 
final results were about the same in all 
cases. 

Tables given in the circular offer 
good guides for determining the 
amount of lime to use on soils of vari- 
ous textures, with the initial pH and 


the desired pH both known. 


“Land Clearing,’ Dept. of Agr., Dominion 
of Can., Ottawa, Canada, Pub. 739, F. Bul. 
111, Oct. 1942, P. O. Ripley, ]. M. Armstrong, 
and W. Kalbfleisch. 

“Land Management in Corn Production,” 
Agr. Exp. Sta., Columbia, Mo., Cir. 251, Jan. 
1943, C. A. Helm. 

“Stubble-Mulch Farming for Soil Defense,’” 
U.S.D.A., Washington, D. C., F. B. 1917, Dec. 
1942, L. S. Carter and G. R. McDole. 

“Strip Cropping for War Production,” U.S. 
D.A., Washington, D. C., F. Bul. 1919, Jan. 
1943, Harold E. Tower and Harry H. Gardner. 

“Western Ground Waters and Food Produc- 
tion,” U.S.D.A., Washington, D. C., M. Puo. 
504, Dec. 1942, John A. Bird. 

“Strip Cropping for Bigger Yields,” U.S.D.A., 
Washington, D. C., AWI-21, Jan. 1943. 

“First Things First,’ U.S.D.A., Washington,. 
D. C., AWI-22, Jan. 1943. 

“Contour Farming Boosts Yields,’ U.S.D.A.,. 
Washington, D. C., AWI-23, Jan. 1943. 


Crops 


q “Guide to Farm Practice in Sas- 
katchewan” is a very comprehensive 
bulletin covering about everything any- 
body would want to know about the 
subject. It was issued by the Depart- 
ment of Extension of the University of 
Saskatchewan and was prepared co- 
operatively by the University, the Pro- 





April 1943 


vincial Department of Agriculture, and 
the local Experimental Stations of the 
Dominion Department of Agriculture. 
The subjects covered are soil, climate, 
crop varieties suitable for the Province, 
cultural practices and cropping systems, 
soil management, fertilizers, fruit and 
vegetable growing, insect pests and dis- 
eases and their control, weed control, 
use and care of machinery, animal hus- 
bandry, and principles of farm man- 
agement. This publication should be 
of great value to all farmers in Sas- 
katchewan and to others considering 
taking up farming in the Province. 


q Interesting and significant work on 
the growing of lespedeza is given by 
J. D. Warner and R. E. Blaser in Flor- 
ida Agricultural Experiment Station 
Bulletin 375 entitled, “Annual Lespe- 
deza for Florida Pastures.” These 
authors show that when proper lime 
and fertilization are provided, lespedeza 
can be grown on many soils that nor- 
mally would not appear to be suited to 
growing this crop, although caution 
concerning light, dry sandy soils is 
given, since protracted drought may 
result in considerable loss of seedlings. 
For permanent pasture, a combination 
of lespedeza and grasses appears to 
give excellent results, even cut-over pine 
land areas being capable of furnishing 
excellent pasturage if properly seeded, 
limed, and fertilized. The grasses 
probably will gradually crowd out the 
lespedeza, requiring reseeding every 
several years, but with proper manage- 
ment high quality pasturage can be 
produced on soils that otherwise would 
furnish very little forage. For tem- 
porary or rotated pasture, a combina- 
tion of small grain and lespedeza gives 
excellent results. While lespedeza will 
grow on acid soil, much better volume 
and especially quality of forage will be 
produced if lime is applied to help cor- 
rect excessive acidity. 

Both phosphate and potash fertilizers 
are necessary if good yields of high 
quality forage are “to be obtained. 
When either of these is omitted, yields 
are cut and deficiency symptoms char- 
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acteristic of the nutrient omitted de- 
velop. These symptoms are illustrated 
and described in the Bulletin. Fertili- 
zation also influences the chemical com- 
position of the lespedeza. The omis- 
sion of a nutrient resulted in a signifi- 
cant decrease in the amount of this 
nutrient contained in the crop, and 
usually the protein content also was de- 
creased. It is suggested that when es- 
tablishing lespedeza 4 ton of limestone 
and 300 to 600 pounds of 0-14-10 fer- 
tilizer or its equivalent be applied. To 
maintain a good stand of lespedeza, 200 
to 400 pounds of 0-14-10 or similar fer- 
tilizer should be applied annually. In 
the case of the oat-lespedeza planting, 
300 to 400 pounds of 0-14-10 should be 
applied when seeding oats in the fall, 
and 100 pounds of nitrogen top-dress- 
ing fertilizer applied in the spring. 
Other than this top-dressing of nitrogen 
for the oats, this fertilizer should not be 
applied to lespedeza since it favors the 
growth of grasses which will crowd out 
the lespedeza. 


“Eighth Progress Report 1938-1941,” Agr. 
Exp. Sta., Univ. of Alaska, College, Alaska. 

“1941 Annual Report Extension Service,” 
Ext. Serv., Univ. of Ark., Little Rock, Ark., 
Cir. 426, June 1942. 

“Irrigated Pastures in California,’ Agr. Ext. 
Serv., Univ. of Calif., Berkeley, Calif., Cir. 
125, Oct. 1942, Burle ]. Jones and ]. B. Brown. 

“Report of the Minister of Agriculture for 
the Dominion of Canada for the Year Ended 
March 31, 1942,” Ottawa, Canada. 

“An Ecological and Grazing Capacity Study 
of the Native Grass Pastures in Southern Al- 
berta, Saskatchewan, and Manitoba,’ Dom. 
Exp. Sta., Swift Current, Sask., Pub. 738, T. 
Bul. 44, Sept. 1942, S. E. Clarke, ]. A. Camp- 
bell, and J. B. Campbell. 

“Diseases of Greenhouse Cucumbers,’ Lab. 
of Plant Path., Harrow, Ont., Pub. 741, F. Bul. 
112, July 1942, L. W. Koch. 

“Legumes for Profit,’ Ont. Agr. Col., 
Guelph, Ont., Bul. 425, Dec. 1942, Dr. G. P. 
McRostie. 

“Results of Experiments 1936-1940,” Exp. 
Sta., Kapuskasing, Ont. 

“Ladino Clover,’ Ext. Serv., State of Del., 
Newark, Del., Mimeo. Cir. 17, Feb. 1943, 
C. E. Phillips. 

“The Truhart. Perfection Pimiento,”’ Ga. 
Exp. Sta., Experiment, Ga., Bul. 224, Jan. 
1943, H. L. Cochran. 

“Dehydration of Fruits and Vegetables and 
Utilization of Dehydrated Products,” Ga. Exp. 
Sta., Experiment, Ga., Bul. 225, Feb. 1943, 
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]. G. Woodroof, W. E. DuPree, and Helen H. 
Thompson. 

“Cotton Variety Experiments in Georgia,” 
1938-1942,” Ga. Exp. Sta., Experiment, Ga., 
Cir. 140, Feb. 1943, R. P. Bledsoe and E. D. 
Matthews. 

“Hemp an Illinois War Crop,” Ext. Serv., 
Univ. of Ill., Urbana, Illl., Cir. 547, Jan. 1943, 
]. C. Hackleman and W. E. Domingo. 

“Iowa Corn Yield Test 1942,” Agr. Exp. 
Sta., Ames, lowa, Bul. P51, Feb. 1943, Francis 
Reiss, Joe L. Robinson, and Marcus S. Zuber. 

“Soybeans for Oil,” U.S.D.A., Washington, 
D. C., AWI-10, (1942). 

“Eleventh Biennial Report of the Director,” 
Agr. Exp. Sta., Kansas State Col. of Agr., 
Manhattan, Kansas. 

“Wartime Hemp Production in Minnesota,” 
Agr. Ext. Serv., Univ. of Minn., St. Paul, 
Minn., E. Pamp. 117, Jan. 1943, A. C. Arny 
and R. F. Crim. 

“A Sweetpotato Production Contest,’ Miss. 
Ext. Serv., State College, Miss. 

“Crop and Pasture Production Program 
1943,” Miss. Ext. Serv., State College, Miss. 

“Tomatoes in the Greenhouse,” Agr. Exp. 
Sta., Rutgers Univ., New Brunswick, N. J., 
Cir. 443, June 1942, V. A. Tiedjens and O. W. 
Davidson. 

“Going to Plant Asparagus this Year?” Agr. 
Ext. Serv., Rutgers Univ., New Brunswick, 
N. ]., March 1943. 

“North Carolina Farming Guide,” Agr. Ext. 
Serv., State College Station, Raleigh, N. C., 
E. Cir. 263, Jan. 1943, R. W. Shoffener, H. B. 
James, and C. B. Ratchford. 

“Edible Soybeans for Oklahoma,” Agr. Exp. 
Sta., Stillwater, Okla., Cir. C-107, Feb. 1943, 
Hi W. Staten. 

“Seeding Native Grasses,’ Agr. Exp. Sta., 
Stillwater, Okla., E. Cir. C-108, March 1943, 
Hi W. Staten. 

“Report of the Puerto Rico Experiment 


Station 1941,” Exp. Sta., Mayaguez, Puerto 


Rico. 

“Production, Diseases, and Insects of Garlic 
in Texas,” Agr. Exp. Sta., College Station, 
Texas, Cir. 98, Oct. 1942, G. E. Altstatt and 
H. P. Smith. 

“Effects of Planter Attachments and Seed 
Treatment on Stands of Cotton,’ Agr. Exp. 
Sta., College Station, Texas, Bul. 621, Oct. 
1942, H. P. Smith and M. H. Byrom. 

“Supplemental Hay and Pasture Crops,” 
Ext. Serv., Burlington, Vt., Brief. 631, Lester 
H. Smith. 

“Growing Field Peas,” Agr. Exp. Sta., Univ. 
of Wis., Madison, Wis., Bul. 457, Dec. 1942, 
E. ]. Delwiche and ]. H. Lilly. 

“Certified Tobacco Seed,” Agr. Exp. Sta., 
Univ. of Wis., Madison, Wis., Bul. 458, Jan. 
1943, James Johnson and Howard E. Hegge- 
stad. 

“Persian Clover,’ U. S. D. A., Washington, 
D. C., F. B. 1929, E. A. Hollowell. 

“Victory Gardens,” U. S. D. A., Washing- 
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ton, D. C., M.P. 483 (Rev.), Jan. 1943, Vic- 
tor R. Boswell. 

“What's New in Farm Science,” Agr. Exp. 
Sta., Univ. of Wis., Madison, Wis., Bul. 456, 
Dec. 1942. 

“Report of the Chief of the Bureau of Plant 
Industry, 1942,” U.S.D.A., Washington, D. C., 
Aug. 31, 1942. 

“Improving Range Conditions for Wartime 
Livestock Production,’ U.S.D.A., Washing- 
ton, D. C., Farmers’ Bul. 1921, F. G. Renner 
and E. A. Johnson. 

“Geographical Guide to Floras of the World, 
Part 1,” U.S.D.A., Washington, D. C., M. 
Pub. 401, June 1942, S. F. Blake and Alice 
C. Atwood. 


= 
Economics 


7 A survey of factors affecting onion 
production in Indiana has been sum- 
marized by Lynn Robertson in Purdue 
University Agricultural Experiment 
Station Bulletin 475 entitled, “Eco- 
nomic Aspects of Onion Production in 
Northern Indiana.” Indiana is an im- 
portant onion-producing state, ranking 
tenth in the country. The crop is 
grown almost entirely in the northern 
parts of the State, and with few excep- 
tions, on muck soil. This intensively 
grown crop requires a great deal of 
hand labor, more than any other ex- 
tensively grown crop in the State, with 
the possible exception of tobacco. There 
was considerable variation in the cost 
of production and in the return per 
acre among the different growers. The 
price received for the crop was a big 
factor in determining net returns. The 
survey indicated that the growers with 
the larger acreages were able to obtain 
better prices through making better 
contracts for selling. Hand vs. motor- 
ized equipment did not greatly affect 
return, but yields per acre did, more 
than any other single factor. High 
fertilization was associated with high 
yield. It was found that unless 500 to 
1,000 Ibs. per acre of fertilizer were 
used, yields were likely to be lower 
than average, although high fertiliza- 
tion alone did not insure high yields. 
Most of the growers used fertilizers 
high in potash, 2-8-16 and 3-9-18 being 
the leading analyses, with some grow- 
ers using phosphate-potash mixtures or 
potash alone. What little manure was 
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used did not seem to have much in- 
fluence on yields, while plowing under 
green manure usually was detrimental. 
Other factors influencing efficiency of 
production and yields obtained are in- 
cluded in this interesting survey. 


{| Growing practices, marketing meth- 
ods, and prices received by cabbage 
growers in New York State for the 
year 1940 were surveyed by R. W. 
Hoecker and published as Bulletin 780 
of Cornell University Agricultural Ex- 
periment Station under the title, “The 
Production and Marketing of Cabbage 
in New York.” There are six geo- 
graphical areas in the State growing 
cabbage. By far the greatest acreage 
was devoted to domestic and Danish 
types, with the red type important on 
Long Island and in the southeastern 
section of the State. The average yield 
was highest for the domestic type, 
about 12 tons per acre; next highest 
was Danish at 11 tons per acre; and 
lowest was the red, at 10 tons. For 
the State as a whole, the average fer- 
tilizer application was 674 lbs. per 
acre of an analysis averaging 4.9% 
nitrogen, 10.29, phosphoric acid, and 
6.2% potash. Considering averages 
for the six regions, the fertilizer appli- 
cation varied between 388 and 1,598 


Plan to Boost 


NOUGH tomatoes to fill 24,000 
cans went to market last season 
from Miller County, Missouri, a county 
which in other years has not produced 
any commercial tomatoes. This year 
the Miller County tomato growers say 
they will raise and market tomatoes 
enough to fill 200,000 cans. The U. S. 
Department of Agriculture reports the 
story as an example of cooperative ef- 
fort by small farmers who, individually, 
could not have standardized their prod- 
uct and marketed it for wartime needs. 
The tomato growing enterprise grew 
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Ibs. per acre, the manure between .5 
and 13.6 tons per acre, and lime from 
nothing to 2,822 lbs. per acre. The 
average nitrogen in the fertilizer varied 
from 3.9 to 5.4%, phosphoric acid be- 
tween 8.0 and 14.2%, and the potash 
between 4.9 and 7.4%. Considerable 
material on prices and factors influenc- 
ing them is also given in the bulletin. 


“Cooperation in Canada 1941,” Dept. of 
Agr., Dom. of Can., Ottawa, Can., Pub. 740, 
Cir. 173, Aug. 1942, ]. E. O’Meara and Luci- 
enne M. Lalonde. 

“A Century of Indiana Farm Prices 1841 
to 1941,” Agr. Exp. Sta., Lafayette, Ind., Bul. 
476, Jan. 1943, Howard ]. Houk. 

“Trends in Kentucky Agriculture, 1929- 
1940,” Agr. Exp. Sta., Univ. of Ky., Lexing- 
ton, Ky., Bul. 429, June 1942, David L. Mac- 
Farlane and Max M. Tharp. 

“Trends in Demand for Tobaccos of the 
Southern States,” Agr. Exp. Sta., Univ. of 
Ky., Lexington, Ky., Bul. 431, June 1942, 
Bennett S. White, Ir. 

“Opportunities for Dairv Farming in North 
Carolina,’ Dept. of Conserv. & Dev., Raleigh, 
N. C., 1943. 

“Profitable Poultrying,”’ Dept. of Conserva- 
tion & Development, Raleigh, N. C., 1943. 

“Public Revenue in Ohio with Especial Re- 
ference to Rural Taxation,” Agr. Exp. Sta., 
Wooster, Ohio, Bul. 638, Dec. 1942, J]. D. 
Thewlis and |]. 1. Falconer. 

“A Study of County Taxation and Govern- 
ment,” Agr. Exp. Sta., A. M. College, Col- 
lege Station, Texas, Cir. 101, Jan. 1943, L. P. 
Gabbard, E. D. Solberg, and H. C. Bradshaw. 


Tomato Crop 


out of a meeting held last spring by 
families on the Farm Security Admin- 
istration’s program in Miller County 
who had set up their own purchasing 
and marketing association. They 
bought field-grown plants at a saving 
through the association and planted a 
total of 12 acres. The association, fi- 
nanced by an FSA co-op loan, con- 
tracted with the one cannery in the 
county to do the processing. The as- 
sociation then sold the pack to the Fed- 
eral Government for Lend-Lease and to 
feed the armed forces. 





BetTrer Crops WitH Piant Foop 


Dairy Cows Lead Farm Parade 


ARM income from milk, which 

has been increasing since 1939, was 
nearly 25 per cent larger in 1942 than 
it was in 1941. For more than 20 
years, according to Richard J. Foote of 
the Bureau of Agricultural Economics, 
milk production has been the largest 
single source of farm income. In 1942, 
income from milk made up 15 per cent 
of the cash farm income from the sale 
of all crops and livestock combined. 
The $2,300,000,000 income from milk 
in 1942 compares with the $2,200,000,- 


000 from cattle and calves, which is the 
second largest group total. (Part of 
the income from cattle and calves, Foote 
points out, was from the sale of dairy 
stock.) The next group totals were: 
$2,100,000,000 from hogs; $1,400,000,- 
000 from cotton and cottonseed; and 
$800,000,000 from wheat. These group 
totals do not reflect the importance 
of the corn crop, which is converted 
into cash mainly through the first 
three groups, dairy products, cattle 
and hogs. 


Plow-Sole Fertilizers Benefit Tomatoes 
(From page 8) 


under nitrogen (Plots 1 and 8) were al- 
most completely defoliated because they 
were badly nitrogen-starved as well as 


being affected by early blight (see 


Figure I). Since no disease control 
measures were used in this experiment, 
it was impossible to determine the de- 
pression in yield due to blight, but from 
observations, a 25 per cent decrease 
would be a conservative estimate. Mc- 
New and Sayre (2) of the New York 
Agricultural Experiment Station re- 
port that spraying gave an increase of 
eight to nine tons on a well-fertilized 
plot, but only three tons on an unfer- 
tilized plot. There was also a much 
higher percentage of Number | fruit on 
the sprayed plots. On soils in Indiana 
where large amounts of fertilizers give 
good increases in tomato yields, any 
practice that would keep the plants 
healthy, such as the control of blight, 
offers an opportunity for more profit. 

The tomatoes in this experiment were 
not graded, but there was considerable 
difference in quality. In the well-fer- 
tilized plots (Plots 2, 3, 4, and 7) there 
was considerable second growth in late 
August and early September, which 
protected the fruit from sunburn. Ac- 


cording to Mr. Aydelott’s notes, “the 
quality of fruit from Plots 2, 3, 4, and 7 
was exceptionally good; Plots 1 and 6 
were average; and Plots 5 and 8 were 
poor.” . 
Although the effect of treatment on 
composition and vitamin content was 
not determined in this experiment, 
other workers have indicated an im- 
provement due to treatment. Hester 
(1) found a greater difference in solids, 
sugars, minerals, and vitamin C_ be- 
tween different soil types than between 
treatments on a given soil type; how- 
ever, for each soil type the most de- 
sirable quality was found to accompany 
the largest yield. 

With the price of tomatoes at $19.38 
a ton (average grade of 92.2% U. S. 
No. 1), one can readily see that the ton 
of 5-10-10 or 10-10-10 was a mighty 
good investment. The 600 pounds of 
2-16-8 used in the row in Plot 8 cost 
about $9, while the ton of 10-10-10 plus 
200 pounds of 2-16-8 in Plot 3 cost 
about $48. The additional $39 worth 
of fertilizer in Plot 3 increased the aver- 
age yield 5.6 tons, or $108.50 worth of 
tomatoes. Deducting $5 a ton for pick- 
ing and hauling the extra 5.6 tons of 
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tomatoes, the $39 for extra plant-food 
nutrients netted an extra $41.50 clear 
profit per acre plus leaving the soil 
richer for the following crop. 

In war time, when our farmers are 
being asked to produce more food with 
less labor, it becomes vitally impor- 
tant to produce the maximum per acre. 
Therefore, if farmers are to make big 
yields on similar soils low in fertility, 
they are faced with the problem of di- 
rect, adequate fertilization for their 
tomato crop. On the basis of the find- 
ings of this experiment and the prin- 
ciples of soil fertility learned during 
five years’ research on corn fertilization 
(3), we might make the following 
suggestions to Indiana tomato growers: 

If your soil is extremely acid, lime it 
adequately to increase the efficiency of 
your fertilizers. If you have a similar 
light colored soil which is low in fer- 
tility, place in bands on the plow sole 
about 1,500 pounds of a 5-10-10 or its 
equivalent. (See fertilizer attachment 
shown in Figure II). If this attach- 
ment for the breaking plow is not avail- 
able, use a grain drill with fertilizer 
attachment and apply the fertilizer in 
drill bands immediately before plowing. 

If a legume crop is being plowed 
down in preparing the land for toma- 
toes, the percentage of nitrogen in the 
fertilizer may be lowered. However, if 
a carbonaceous type of organic matter, 
such as straw or stalks, is to be plowed 
down, or if the soil is known to be 
very deficient in nitrogen, apply about 
1,500 pounds of a 10-10-10. A 10-10-10 
fertilizer can be made by mixing equal 
quantities of either ammonium sul- 
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fate or cyanamid and 0-20-20. In 
addition to the plow-under treatment, 
we would suggest that 200-250 pounds 
of 2-16-8 or some similar analysis be 
placed in the row as a starter fertilizer. 
Obviously, on soils of high fertility, 
these large quantities of fertilizers are 
not necessary and an unbalance of too 
much nitrogen with respect to phos- 
phate and potash may cause a reduction 
in the yields. 

In addition to the benefit to the 
tomato crop, the effect of the fertilizer 
will carry over into succeeding crops. 
Substantial increases in soybean yields 
could be expected following heavily 
fertilized tomato crops on limed land, 
since soybeans have been found to be 
“good feeders at the second table.” It 
would be advisable to plant a “catch 
crop” as rye in the fall of the old tomato 
land to save some of the nitrogen from 
leaching, to convert the mineral into 
organic forms, and to prevent erosion. 
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Potassium-Boron Relations in Plants 
(From page 16) 


total and soluble boron, a_ repre- 
sentative 40-gram sample from each 
culture was quickly frozen at the 


time of harvest. The frozen sam- 
ples were then thawed and subjected to 


a pressure of 1,250 pounds per square 
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inch for five minutes in a Carver press. 
The press cake was then dried and 
ground for analysis. The soluble boron 
was determined by subtracting the 
amount obtained in a given aliquot of 
the press cake from the quantity ob- 
tained by analysis of a given aliquot of 
an unextracted sample. The results 
are expressed on the basis of unit dry 
weight of the unextracted tissue. The 
quinalizarin method (1) was used for 
the quantitative determination of boron. 


Quantitative Tests 


The results of quantitative tests for 
total and soluble boron in the tissue of 
the tomato plants are shown graphically 
in Fig. 3, in which the boron content of 
the plants, in p.p.m. of dry tissue, is 
plotted against potassium concentration, 
in p.p.m. of the substrate. The six sets 
of graphs represent the analytical data 
obtained by analyses of the plants grown 
at the six different boron levels. 

An examination of these data im- 
mediately brings out the fact that the 
potassium concentration of the sub- 
strate has a very definite influence upon 
the accumulation of boron in the tis- 
sues of the tomato plant. It will be 
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Fig. 3. Total and soluble boron in terms of parts per million of 

dry tomato plant tissue plotted against potassium levels in the 

Solid line represents total boron; 
resents soluble boron. 
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observed that for any given boron con- 
centration in the substrate, with the 
exception of the zero boron concentra- 
tion, there is an increase in the boron 
content of the plants as the potassium 
concentration in the substrate increases. 
This relation is especially pronounced 
at the high boron levels. For example, 
at the boron level of 1.0 p.p.m. in the 
substrate the boron in the plant tissue 
increased nearly 91 per cent, as the 
potassium concentration in the substrate: 
increased from 5 to 200 p.p.m. Like- 
wise, at the boron level of 3.0 p.p.m. 
in the substrate the boron content of the 
tissue increased 72 per cent, as the potas- 
sium concentration increased from 5 to- 
200 p.p.m. These data support the 
qualitative observations made earlier, 
that boron toxicity at the high boron 
levels increased in severity with increase 
in potassium concentration in the sub- 
strate. From an analysis of the graphs 
it appears that the soluble boron in the 
tissues is a function of the total boron 
content, which in turn appears to be 
determined by the potassium concentra- 
tion of the substrate. 

The corresponding analytical data for 
the corn series are shown in Fig. 4. It 
will be observed that 
the boron-potassium re- 
lations in the plants of 
the corn series are sim- 
ilar to those indicated 
for the plants of the 
tomato series, i.e., the 
boron content of the 
corn tissues increased 
with increase in potas- 
sium concentration in 
the substrate at each 
of the six boron levels. 
It should be empha- 
sized, however, that the 
amount of boron per 
unit of dry tissue in the 
corn plant is much less 
than that found in the 


25 50100 200 tomato plant. This is 


. 


a characteristic differ- 


ence between these two 
An- 


types of plants. 
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Fig. 4. Total and soluble boron in terms of parts per million of 
dry corn plant tissue plotted against potassium levels in the 
Solid line represents total boron; broken line rep- 


substrate. 
resents soluble boron. 


other distinct difference between corn 
and tomato plants is that the soluble 
fraction of boron in relation to the 
total is always lower in the tomato 
than it is in the corn plant. In these 
experiments about 75 per cent of the 
total boron present in the corn plants 
was in the soluble form, whereas in 
the tomato plants only about 30 per 
cent of the total boron was present in 
the soluble form. 


Summary 


Corn and tomato plants were grown 
in sand culture in the greenhouse for 
the purpose of studying the effect of 
potassium in the substrate on the boron 
content of these two types of plants. 
Treatments were such that plants were 
grown at boron levels in the substrate 
of 0, 0.125, 0.25, 0.5, 1.0, and 3.0 p.p.m., 
and potassium levels of 5, 25, 50, 100, 
and 200 p.p.m. Thus, for each level of 
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boron there were five 
levels of potassium, and 
for each level of potas- 
sium there were six 
levels of boron. 

Boron deficiency 
symptoms developed on 
all plants, both corn and 
tomato, supplied with 
0.0 p.p.m. boron in the 
nutrient solution. The 
severity of the boron de- 
ficiency symptoms in- 
creased with increase in 
potassium concentration 
in the substrate. 

Corn grown at boron 
levels in the substrate 
up to 3.0 p.p.m. failed 
to develop boron tox- 
icity symptoms. 

Boron toxicity symp- 
toms developed on to 
mato plants grown at 
boron levels in the sub- 
strate of 1.0 and 3.0 
ppm. The toxicity 
symptoms on these 
plants increased in se- 
verity with increase in 
potassium concentra- 
tion in the substrate. 

The potassium concentration of the 
substrate has a definite influence upon 
the accumulation of boron in the tissues 
of both corn and tomato plants. The 
rate of boron absorption increased 
as the potassium concentration in the 
substrate was increased. This in- 
creased boron absorption was especi- 
ally pronounced at the high boron 
levels and may account for the severe 
boron toxicity at these potassium 
levels. 

The soluble boron in the tissue ap- 
pears to be a function of the potassium 
concentration of the substrate. 

The absolute amount of boron in the 
corn tissue is much less than that in 
the tomato tissue. 

The soluble fraction of boron in rela- 
tion to the total is always lower in the 
tomato than in the corn tissue. 
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Boron Studies: I. The susceptibility 


will not support a good pasture sod of 
grasses and legumes. By planting the 
10 acres of upland to sericea and kudzu 
for supplemental pasture, grazing may 
be provided for as many livestock as 
the permanent pasture will carry when 
it is at its best. When the permanent 
pasture begins to fail, perennial pasture 
may be used to give the regular pasture 
needed relief and, at the same time, 
keep animals in good condition. 

The matter of keeping animals in 
good condition during the entire graz- 
ing period is of unusual importance 
during the war when maximum pro- 
duction of meat and milk is being 
stressed. Several livestock specialists 
have been asked how long a time will 
be required to bring a dairy cow back 
into full production if her milk flow is 
reduced for three weeks when pastures 
fail because of drought. They were also 
asked how long it would take for a 
steer that lost weight during a three- 
week drought to regain the lost weight 
and resume his normal rate of gain. 

Most of the specialists to whom these 
questions were asked were of the opin- 
ion that if a dairy cow seriously de- 
clines in production during the second 
half of the lactation period she may not 


Permanent Pastures Need Help 
(From page 22) 
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be brought back into full production 
again until she freshens. None of them 
was able to answer the second question 
specifically. Most of them were of the 
opinion that it would require at least as 
long for a steer to regain lost weight 
and resume his normal rate of gain as it 
did for him to lose the weight. 
Assuming that dairy cows will come 
back into full production and that 
steers will regain lost weight in three 
weeks on full feed, a three-week 
drought may actually cause a six-week 
loss in production. Stated another 
way, three weeks of supplemental graz- 
ing at the right time may be worth at 
least twice as much as it at first appears. 
A grazing program may be planned 
in such a way as to reduce the cost of 
fencing and to increase the convenience 
of shifting stock from one pasture to 
another. Where lowland is developed 
into permanent pasture, the upland on 
one side is planted to sericea, and that 
on the other to kudzu, two sides of 
the fence around the lowland pasture 
may serve as cross fences between the 
lowland and the perennial pasture. 
Gates may be located in the cross fences 
so that stock may be shifted from per- 
manent pasture to supplemental peren- 
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Livestock may be transferred from lowland to kudzu pasture on steep upland by simply opening 


a gate through the pasture fence. 


Stock can continue to get water from the stream through the 


lowland pasture. 


nial pasture by opening the gate into 
the sericea or kudzu pasture, as may 
be desired. This greatly reduces the 
cost of fencing and also allows the water 
supply in the permanent pasture to be 
used for all three types of pasture. 
Through proper planting, all avail- 
able grazing land on a farm may be 


developed into the kind of pasture for 
which it is best adapted. With such 
planning permanent pastures may be 
stocked to peak capacity, with full as- 
surance that grazing will be available 
from other sources to insure a depend- 
able supply of feed during seasons when 
rainfall is unevenly distributed. 


Fertilizing Tung Trees By Leaf Analysis 


(From page 13) 


soils would naturally require more and 
those on some of the more fertile soilsless. 

Under certain soil conditions more 
nitrogen might be required and where 
potash has been found to be deficient, 
as in certain areas in southern Georgia 
and western Florida, more potash might 
be needed. In the zinc and manga- 
nese deficiency areas one-half pound 
each of zinc sulfate and manganese 
sulfate will ordinarily suffice for a ma- 
ture tree. As a general rule, the ferti- 
lizer should be applied before the 
middle of March. In the case of highly 
leached soils, split applications may be 


desirable, the second application being 
put on in June or July. 

Results of fertilizer experiments con- 
ducted by the Bureau of Plant Industry 
in the last few years have emphasized 
the importance of feeding the trees 
through legume cover crops. As an 
alternative to fertilizing the trees di- 
rectly as discussed above, a more effi- 
cient utilization of fertilizer in the tung 
orchard results from applying the phos- 
phorus and potassium to the cover crop, 
preferably a winter legume such as 
hairy vetch or Austrian winter peas. 
Under war conditions, the difficulty of 
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obtaining chemical nitrogen makes the 
use of a legume cover crop very im- 
portant. Phosphorus and potassium are 
applied at the time the cover crop is 
sown, and when the crop is turned 
under and decomposes, a small but con- 
tinual supply of potassium, phosphorus, 
and nitrogen is released to the tree roots 
during the growing season. 

On most of the acid soils of the tung 
belt excellent stands of cover crops can 
be obtained with 250 lbs. of superphos- 
phate, 500 Ibs. of lime, and 50 lbs. of 
muriate of potash per acre. Five hun- 
dred pounds of basic slag may be used 


one-half of the fertility coming out of 
the soil factory. We have been throw- 
ing in an extra ton of fertility for every 
ton sold, and find ourselves at a loss to 
understand our economic troubles. 

An appreciation of the soil as a de- 
clining manufacturing business will 
prove to us that the farming business 
goes up in the air as the fertility supply 
in the soil goes down. As the soil 
offers less from which to make the 
crops, those crops contain less minerals 
and must be made up more from what 
they take from the air and water. Air 
and water can make only carbonaceous 
matter with fuel value and with no 
bone- or body-building value. Farm 
business will continue to “go up in the 
air” in more ways than one unless we 
put some raw fertility materials through 
the soil factory. 

Perhaps you have not noticed around 
us some of the evidence of the decreas- 
ing output by the soil. For example, 
in spite of all the better yielding oat 
varieties, the hybrid corn, and other high 
yielding crops introduced to date, the 
grain yields of the State of Missouri, 
for example, are not increasing. Yield 
power is potentially in the crop but not 
realized unless the soil foundation is 





The Soil Is the Basis of Farming Business 
(From page 26) 
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instead of the superphosphate and lime. 
Under some conditions, the nitrogen 
supplied by the cover crop may not be 
sufficient to meet the needs of the tree, 
as indicated by the growth of the termi- 
nals or color of the foliage. If so, an 
application of nitrate of soda, sulfate of 
ammonia, or some other source of nitro- 
gen should be made during the growing 
season, the amount being governed by 
the indications. Supplementary appli- 


cations of zinc, manganese, and copper 
should be given to the trees in areas 
where deficiencies of these minor ele- 
ments are known to occur. 









there. Soil fertility has been slipping 
downward as crop-yielding power has 
been pushing up. 

Legume crop failures have increased, 
because they are mineral-rich crops and 
can’t be made unless the soil supplies 
the required minerals. We are con- 
tinually searching for substitute le- 
gumes, only to find those growing well 
which are less of mineral and more of 
wood makeup. When one kind of le- 
gume fails, the next one that still makes 
tons must be doing so more by the help 
of the air than by the soil. It is, there- 
fore, more wood or fuel value as feed, 
and less of mineral value for bone- 
building. 

Weather has been blamed for the 
legume failures. Most of the lost stands 
are said to have been frozen out, when 
in reality they were starved out. Some 
legumes still succeed if seeded alone. 
Here the elimination of the nurse crop 
and its demands on the soil let the soil 
factory deliver enough for the one 
crop; namely, the legume, but not for 
the two crops, nurse crop and legume. 

The use of barley and wheat as nurse 
crops in place of oats is another indica- 
tion of the declining output of fertility 
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by the soil. These nurse crops grow 
mainly in the preceding year, hence are 
not so much competition for the legume 
as oats are. The newer legumes, like 
lespedeza, are being pushed later into 
the season on to July, so as to let their 
demands on the soil come after the soil 
has cared for the nurse crop. Barley 
that makes most of its growth in ‘the 
fall of its seeding, is scarcely a nurse 
crop for lespedeza. This crop arrange- 
ment is a crop sequence and not a 
nurse crop-legume crop combination. 
Our soil factory is getting too low in its 
output to support two crops at the same 
time. It does well for them to follow 
each other. 

That one crop following another at 
yearly intervals may even be too much 
of a drain on the soil fertility supply is 
being shown now on Sanborn Field at 
the Missouri Experiment Station, where 
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wheat has been grown continually for 
over 50 years. This plot has gone into 
the alternate-year production plan—one 
year a crop failure, then one year a 
crop—as old fruit trees, that have ex- 
hausted the soil of fertility supplies the 
tree needs, go into the alternate-year 
bearing habit. The soil factory under 
this wheat can’t deliver nutrients 
enough by October to start the next 
crop after it has just finished a crop 
the preceding July. 

These are testimonies to the fact that 
the business of farming is based on soil 
fertility output by the soil factory. 
Farming is a profitable business when 
we use 5 per cent of the soil to catch 
95 per cent coming from the air and 
water. It can’t be profitable, however, 
unless the start by the soil is well made 
toward this 5 per cent that comes from 
the soils. 


Indiana’s 1942 Tomato Champion 
(From page 17) 


deep with the corn planter. Four hun- 
dred pounds of 0-20-20 fertilizer were 


applied per acre. The variety of seed. 


used was Certified Indiana Baltimore, 
secured from the Indiana Canners’ 
Association. 

The first week in June the field was 
cultivated with disc hillers on the cul- 
tivator, reversed to throw the dirt away 
from the small plants. When the field 
was blocked the last of June, the plants 
were left standing two to three feet 
apart in rows 3’ 6” apart. The plants 
were twice hand-hoed. 

As protection against disease, Mr. 
Blacker hand-dusted half his field with 
-cuprocide. Then he found it expedient 
to have the entire field dusted by air- 
plane. The dusting was done early one 
morning while the dew was still on, 
35 pounds of cuprocide per acre being 
used. 

Mr. Blacker turned the harvesting of 
“his crop over to four town women, who 
-wanted to do their share in the war 


effort. The lady he hired as foreman 
made the trip to the cannery with the 
first load and had the inspector show 
her just what kind of tomatoes were 
required to make U. S. No. 1’s._ That 
she was an apt pupil, and in turn a 
good teacher, is testified to by the fact 
that 93.1 per cent of the tomatoes picked 
for the whole season graded U. S. 1’s. 
The crop was picked three times a 
week, 24 loads of tomatoes going to the 
cannery at Ladoga, Indiana, between 
August 20, the first day of the season, 
and September 28, the last day. 

R. E. Faulkinbury, the canning fac- 
tory fieldman, and the neighbors said 
Mr. Blacker could have harvested a 
total of 30 tons per acre had the frost 
held off another two weeks last fall. 

“The winner of the State’s Double 
Tonnage Club was Harrison Sherwood, 
R. R. 2, Muncie, with a yield of 13.69 
tons per acre on 8.81 acres. 


The field Mr. Sherwood selected had 
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had a three-year rotation of corn, wheat, 
and clover. The ground was plowed 
April 1 and allowed to settle until the 
seedbed was thoroughly prepared at 
setting time, May 30. Preparation con- 
sisted of two double discings, followed 
by a heavy drag. 

Plants were set deep in rows 3’ 6” 
inches apart and 3’ 8” inches apart in 
the row. Four hundred ninety-five 
pounds per acre of 3-12-12 fertilizer 
were placed in bands on each side of 
the plants. Two-thirds of the plants 
were Indiana Baltimore variety, the 
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remaining one-third Rutgers. At plant- 
ing time a 10 per cent loss was sus- 
tained due to extremely dry weather, 
but the loss was immediately replaced 
so that at picking time a 98 per cent 
stand was reported. 

This field was twice cultivated with 
a one-row cultivator. 

If the rest of Indiana’s 30,000 com- 
mercial growers could equal or surpass 
the records of Mr. Blacker and Mr. 
Sherwood, Indiana would far exceed 
her already established record of produc- 
ing one-sixth of this nation’s tomatoes. 


| Film Flim Flam 


(From page 5) 


the motions of taking the picture, and 
then think up your lies afterwards. 

But for rare excitement and physical 
stimulation, not to say odorous cloth- 
ing, go into a pig sty and frisk a box 
graphic camera at whatever comes into 
focus. Pigs move close to terra firma 
and so do you when snapping them. 
You must be extra careful not to allow 
a couple of them to sneak up behind 
and dart ahead through your leg arch. 
I did that once and got a free ride 
across the cob-strewn environment, 
without a saddle. On top of that as a 
rule you have to size up the kind of 
self-feeder they are guzzling at, because 
to embellish your sanctified pages with 
the outfit made by some free-riding 
manufacturer who never spends a 
nickel on farm papers is a sin and a 
shame. 

Pigs are nice to take in one way 
anyhow. Being naturally homely of 
countenance and without pride of toilet, 
they will stand for any kind of mal- 
treatment, so long as it isn’t malnutri- 
tion. Fortunately their owners are quite 
resigned to this situation, too, and ex- 
cept for wanting full-arched backs and 
good profiles to stand out well, their 
standards for pictorial pig work are not 


irksome. But be sure to clean your 
shoes after adventing from the adven- 
ture. This is for two reasons: Number 
One, carrying hog cholera; Number 
Two, quite obvious to anyone. 

When it comes to horse photos, my 
warning is to do it early and often. It 
won’t be so very long, kind readers, 
before the last draft horse has vanished 
and the oatcrop will go a-begging. I 
like taking horse pictures because of all 
animals of the farmyard they have the 
most intelligent appreciation of the 
value of having a good photographer 
around. I’d rather snap a good stud 
horse than a horse-faced farmer any 
day. 

Concerning the technical side of 
photo art, I might relate a lot of hocus- 
pocus about the focus and yet not be 
able to teach you exactly when to put 
your finger in front of the lens, like I 
do to get my cubist prints. So let’s skip 
all that and Ill try to enthrall you with 
a little about my flash-bulb master- 
pieces. 

It was a long time indeed before I 
ever attempted to take flashlight photos. 
I lived through the era of those danger- 
ous yellow powders which were held 
at arm’s-length distance in a trough. 
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Sometimes they misfired when the sub- 
ject was trying to look sweet, and by 
the time he began to scowl with im- 
patience, the fuse exploded with a bril- 
liant bang; and you said “Thank you 
for sitting so still,” and the tragedy was 
over. 

But when the front office suggested 
we experiment with modern interiors 
and invade the newspaper zone of 
snappy “casuals and candids,” I was 
primed to go. I haven’t had a mo- 
ment’s peace since. Instead of march- 
ing my folks right into the glorious sun- 
shine where they belong, I sneak up 
behind them with a battery contraption 
fixed against my cheek, and without 
fair warning, there’s a handful of arti- 
ficial light tossed into their eyes and it’s 
all over—except the vituperation. 

By means of proper attachment of 
the instantaneous flash on an ordinary 
little brownie camera, you are assured 
of getting pictures of fat folks’ faces 
that resemble underdone mince pies, 
and lean men’s mugs which appear to 
be frost-bitten cucumbers. Nothing 
done in the sunlight can touch it for 
weird and bizarre effects. You can get 
cast shadows which look like vultures 
or bats reaching for a victim, and 
smiles take on the aspects of wide 
cracks in a pail of whitewash. 


R armed with a brownie reinforced 
by a flasher, you can enter any- 
body’s old dark barn and come proudly 
out with something more profitable 
than ticks, dust, and strong aroma. Yet 
the fascination of it lingers with you 
until the stolid print-room operator 
emerges with a few damp enlarge- 
ments. Then you see that the cow’s 
tail only is in sharp relief against a few 
humps and bumps that leap over the 
margin in a tantalizing way, while the 
milker’s face looks suspiciously like an 
advanced case of undulant fever. 
They’d be insulted if you used it even 
in the vet column. 
There’s always one accidental maneu- 
ver that may save you when somebody 
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whose temper is decidedly touchy poses 
for a flash picture. By frequent pack- 
ing and unpacking of all the clutter 
you have to tote with a flash outfit, the 
mechanism they call a synchronizer 
may get off the beam. In that case, 
you won't dffend a single soul, no mat- 
ter how irately inclined. Simply be- 
cause the plate will be blank, to match 
your ideas. That’s one sure way to 
save yourself no end of trouble. 
Another excellent antidote or preven- 
tive of bothersome detail is to avoid 
becoming adept at dark-room manipu- 
lation. If they ever catch you under- 
standing about rinsing and fixing, or 
think you know something about 
sodium thiosulfate or potassium alum, 
the business office will seize upon this 
as another chance to save manpower, 
and you're in for the duration! There- 
upon your finger nails will be delicately 
tinted for some time to come, without 
recourse to your wife’s beauty box. 


LL in all, however, I have enjoyed 

my excursions in the film world 

at the expense of the company. It has 

also been a means of getting revenge on 

farm leaders who acted snooty about 

interviews. A quick shot of such a 

guy with his mouth open in oratory or 

inhaling soup at a home-made banquet 
often squares accounts in one sitting. 

Priority and rationing have com- 
bined to ease the minds of folks who 
go out to eat and cut up in public. We 
film foragers are unable to get the 
amount of destructive material together 
that we once had access to. It means 
that lots of scandal and sentiment go 
unnoticed and untaken. 

Seeing is believing, though. Hence 
you are herein cordially invited to drop 
in and spend the day looking through 
my boxes of past misdemeanors. It will 
at least tell you what to avoid and when, 
but be sure to bring along your own 
sandwiches and coffee and such. My 
camera is yours, but my cupboard is 
my own. 





PROMOTION DESIRED 


Accompanied by a driver, an Amer- 
ican major in a motor vehicle was 
stopped by the sentry on guard at a 
cross-roads. 

“Who goes there?” 

“One American major, a one-ton 
truck of fertilizer, and one buck pri- 
vate.” 

They were allowed to proceed, but 
at every cross-roads they went through 
the same formula. 

After a time the driver asked if they 
were likely to be stopped again. 

“I guess so,” replied the major. 

“Well, major,” said the private, “the 
next time we are stopped would you 
mind giving me priority over the fer- 
tilizer?” 


She: “Would you like to see where 
I was operated on for appendicitis?” 
He: “No, I hate hospitals.” 


Patient: “My wife tells me I talk in 
my sleep, doctor. What should I do?” 
Doctor: “Nothing that you shouldn’t.” 


AT LAST 


Rationing has been defined: The cus- 
tomer simply points to what he wants, 
and the grocer tells him he can’t have it. 


REALIZED 
“Have any of your childhood hopes 
been realized?” 


“Yes. When mother used to comb 
my hair I wished I didn’t have any.” 


Teacher (helping child with difficult 
fastener on coat): “Billy, did your 
mother hook this coat for you?” 

Billy: “No, she bought it.” 


A welder, now in the chips, was giv- 
ing a gal quite a rush. 

“What are your intentions toward 
my daughter,” the mother asked him, 
“honorable or otherwise?” 

The welder beamed as he said, “You 
mean I have a choice?” 


After the blackout the girl said: 
“’Erbert, you really shouldn’t have 
kissed me like that, with all those peo- 
ple so close around us, even if it was 
in the dark.” 

“I didn’t kiss you,” said the boy, 
looking angrily around in the crowd. 
“I only wish I knew who it was—I’d 
teach him!” 

“°Erbert,” sighed the girl, 
couldn’t teach ’im nothing!” 


“you 


“Every morning I go through the 
darndest contortions, lifting up one 
leg, then the other, and reaching down 
like this.” 

“Why?” 

“That’s the only way I know of to 
put on my pants.” 


Visitor—My, what pretty hair you 
have, little girl. You get it from your 
mother, don’t you? 

Little Girl—I guess I must a’ got it 
from Daddy; his is all gone. 
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lows in Tennessee 

HH-12-41 Some Newer Ideas on Orchard 
Fertility 

II-12-41 Plant Symptoms Show Need for 
Potash 

B-1-42 Growing Ladino Clover in the North- 
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Alfalfa 

Z-8-42 The One-Mule Farmer Needs a New 
Machine 

AA-10-42 Growing Legumes for Nitrogen 

BB-10-42 Insuring Success With Indiana 
Sweets 

CC-10-42 Managing Mucks Includes Control 
of Blowing 

DD-10-42 Clover Pastures for the 
Plains 

EE-11-42 Lespedeza Pastures for Florida 

FF-11-42 Boron in Agriculture 

GG-11-42 Some Experiences 
Fertilizer 

HH-11-42 The Nutrition of the Corn Plant 
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Need for— 
BORON IN AGRICULTURE 


Authorities have recognized that the depletion of 
Boron in soil has been reflected in limited production 
and poor quality of numerous field and fruit crops. 


Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc. 


The work of the State Agricultural Stations and 
recommendations of the County Agents are steadily 
increasing the recognition of the need for Boron in 
agriculture. We are prepared to render every prac- 
tical assistance. 


Borax is economical and very little is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office. 


PACIFIC COAST BORAX COMPANY 
NEW YORK CHICAGO LOS ANGELES 


20 Mule Tien. ge U.S 8.1 Pat. Off. 








CONSERVE 
ITAL VEGETABLE SEEDS 


FOR 


‘Sp ergon 


The Seed Protectant which is proving 
its Revolutionary Advantages Wa 





e SAFE for delicate seeds and safer for operators. 

e PROTECTS against “damping off’ and seed decay. 

e COMPATIBLE with inoculation. 

e STIMULATES growth — healthy plants — higher yield. 


e LONGER-LASTING. Retains strength. Coats evenly. 
Adheres well. 


e SELF-LUBRICATING — Peas need no graphite. 


e “‘BUFFER” in Spergon prevents weakening by 
soil chemicals. 


e PAYS ITS WAY by producing higher yield. 
e UNIVERSAL — one chemical (organic) for many 
varieties of seeds. 


For full information and distributors’ names, write 
NAUGATUCK CHEMICAL DIVISION 





UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue « Rockefeller Center * New York 





IN PL 


EDUCATIONAL FILMS 
AVAILABLE 


One of the American potash plants which has made this country independent of foreign 
sources of this essential plant food. 


POTASH PRODUCTION IN AMERICA 


A 16mm., silent, color film depicting the location and formation of 
American potash deposits and scenes of mining and refining of potash 
in California and New Mexico. 

Running time, 40 min. (on 400-ft. reels). 


Other 16MM. COLOR FILMS AVAILABLE 
Potash in Southern Agriculture Potash from Soil to Plant 
In the Clover Potash Deficiency in Grapes and 
Bringing Citrus Quality to Market Prunes 
Machine Placement of Fertilizer New Soils from Old 
Ladino Clover Pastures 


We shall be pleased to loan any of these films to agricultural colleges 
and experiment stations, county agricultural agents, vocational teachers, 
responsible farm organizations, and members of the fertilizer trade. 

Requests should be made well in advance and should include informa- 
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of time of loan. 


For additional information write: 


AMERICAN POTASH INSTITUTE, INC. 
1155 Sixteenth Street Washington, D. C. 


Printed in U.S.A. 





